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[wherein and Rg are each independently H or Ci-C4-alkyl. or R^ and R2 together form Ci-Canalkylene. X is O. S or 
CH2, W is CH or N. and Q is a substituted aryl group or substituted heteroaryl group] and their pharmaceutically accept- 
able satts. having platelet<derived growth factor receptor autophosphorylation inhibitory activity, to pharmaceutical com- 
positions containing these compounds, and to methods for the treatment of diseases associated with abnormal cell 
growth such as tumors. 
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Description 

FIELD OF THE INVENTION 

The present invention relates to novel quinoline derivatives and quinazoline derivatives having an inhibitory action 
against abnormaJ cell growth and to their pharmaceuticafly acceptat)le salts. More specifically, the present invention 
relates to novel quindine derivatives and quinazoline derivatives having an inhaaitay action against autophosphoryla- 
tion of the platelet-derived growth factor receptor and to their pharmaceutically acceptable salts. 

BACKGROUND OF THE INVENTION 

Growth factors such as insulin, the epidermal growth factor and the platelet^erived growth factor (hereinafter 
referred to as PDGF) have an inportant role in cell growth. In particular. PDGF is known to be a powerful cell growth 
factor related to the control of cell growth and division (Cell ^ 155 (1986)). However, in diseases or pathophysiological 
situations such as leukeniia. cancers, psoriasis, glomerular nephritis, organofaxosis. atherosclerosis, restenosis after 
percutaneous coronary angioplasty or bypass surgery and rheumatoid arthritis, abnormal production of PDGF or PDGF 
receptor occurs at tfie pathophysiological sites, and abnormal cell growtti is obsen^ed at the pathophysiological sites in 
such diseases. Namely, tiiis is an excess of cell growtti signals assodated with overproduction of ttie PDGF or PDGF 
receptors. Thus, it is necessary to suppress cell growth signal transduction to improve these pattiophysiological sitoa- 
tions. 

In one trial, it w^ reported tfiat abnormal cell growtti in pattiophysiological situations was suppressed by adnvnis- 
tration of an anti-PDGF antftxxJy (J. Exp. Med. 175, 1413 (1992)); however, ttiere are problems such as in Sffifli stability 
and methods of administration as a therapeutic agent because the anti-PDGF antibody is a protein molecule. 

On ttie ottier hand, in cells. PDGF is known to t>ind to ttie PDGF receptor to activate tyrosine kinase present in tills 
receptor. This receptor tyrosine kinase relates to intraceflular signal transduction via autophosphorylation of the recep- 
tor itself and plays an important role in cell growtti. In pathophysiologica] situations, ttiis intracellular signal transduction 
is considered to be excessive. Therefore, inhibition of PDGF receptor autophosphorylation can be considered as 
another possS}le strategy to suppress ceil growth signal transduction. 

Exarnples of suppressing ceO growtti using the PDGF receptor autophosphorylation inhibitotB. which are low 
molecular wel^ compounds, are descrft)ed in ttie literature (Cancer Research 51 6106 (1994); Proc. Nafl. Acad. Sci. 
USA. 92. 2558 (1995)). Therefore. PDGF receptor autophosphorylation inhibitors could be useful in many diseases 
such as leukemia, cancers, psoriasis, glomerular nephritis, organof ibrosis. atherosclerosis, restenosis after percutane- 
ous coronary angioplasty or bypass surgery and rheumatoid arthritis. 

Examples of prevfously known PDGF receptor autophosphorylation inhbitors indude 3-arylquinolines (J. Med. 
Chem. 3L 2627 (1994); J. Med. Chem. SL 2129 (1994) and Pubfication of Japanese Patent Laki-open No. 94/507643). 
3-arykiuinQxalines (Cancer Research §4. 6106 (1994)). and 4-pyridyl-2-arylpyrimklines (Proc. Nati. Acad. Sd. USA. gg, 
2558(1995)). 

However, as far as the present inventors know, compounds which have a structure in which an aryl group or heter- 
oaryl group is bonded to position 4 of the quinoline t>acktx>ne or quinazoline backtx>ne via one oxygen atom, sulfur atom 
or carbon atom and which have a PDGF receptor autophosphorylation inhibitory activity are not known. 

Furttiermore. as to prevtously known quinoline derivatives. {4-[(7-chk)ro-4<juinolinyl)oxylphenyl}(4-fluorophe- 
nyl)mettianone is described in Publication of Examined Japanese Patent Application No. 89/246263. This known com- 
pound is used as a fungicide, and tiiere are no reports as to its PDGF receptor autophosphorylation inhit>itory activity. 

Furthermore. 4-arykiuinoline derivatives are described in J. Med. Chem. 14, 1060 (1971), Acta Chim. Hung 112, 
241 (1983), Publication of Examined Japanese Patent Application Ho. 86/51375. Gemrian Patent No. 3101544. Publi- 
cation of Examined Japanese Patent Applk»tion No. 89^46263. and US Patent No. 3936461. These known com- 
pounds are each reported as an antihypertensive agent or intermediate for its production, agent to prevent harmful 
organisms (preservative), plant growtti control agent fungidde or anti-angina agent, respectively, and there are no 
reports as to ttieir PDGF receptor autophosphorylation inhft)itory activity. 

Consequentiy. ttie development of novel compounds having ttie PDGF receptor autophosphorylation inhibitory 
activity woukJ be of great industrial benefit 

A major objective of ttie present invention is to provide novel compounds having ttie PDGF receptor autophospho- 
rylation inhibitory activity 

DISCLOSURE OF THE INVENTION 

As a result of intensive studies to attain ttie atx>vementioned objective, ttie present inventors found ttiat compounds 
having a structure in whk:h an aryl group or heteroaryl group is bound to position 4 of the quinoline backbone or quina- 
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zoWn backbon via on oxygen atom, sulfur atom or (»rtx)n atom best seive the obj 
the present invention based on this finding. 

Namely, the present invention is to provide qunoline derivatives and quinazoline derivatives represented by the fol- 
lowing formula (I), and pharmaceutically acceptable salts thereof: 




(I) 



{wherein and R2 are each independently CrCs-afl^. or and tog^er form C^-Cs^kylene, and W is CH 
orN. 

l.whenWisCH. 

(a) X Is O or S. and Q is a phenyl group represented by formula (IQ : 




[wherein m is 1. 2 or 3. R3 is each independently CN, OH, halogen, Ci-Cs-aDcyl, Ct-C4-alkQxy or C2-C4-acyQ. 
a group represented by formula (111): 




[wherein m is as defined as described above. R3* is each independently OH, CrCs-alkyt. Ci-C4'aIkoxy. and Y 
and Z are both or each indeperxfentiy N or CH|, 
or a group represented by formula (tV): 



R4 




[wherein m and R3' are as defined as described above, and R4 is H, Ci-Cs-alkyI or C2-C4nacyQ, and 



EP0860 433A1 

(b) X is O. S or CH2, and Q is a group represented by fomnula (V) : 



5 



10 




[wherein j and k are each independently 0 or 1 , R5 is each independently H or Ci-C4-alkyl, A is C^-Cs-aSk^, 
Ci-Csnalkenyl. cyclic (C3-C1Q) alkyl. Ci-C4-alkDxycaitx>nyl, phenyl, naphthyl. furyl, thienyi. benzoyl, substituted 
benzoyl, C2-C4^cyl, or 5- or 6-membered monocyclic or 9- or lO-menibered bicydic heteroaryl group having 
1 or 2 nitrogen atoms and optionally having another hetero atom selected from the group consisting of nitro- 
gen, oxygen and sulfur atoms, these alkyl group, aryl group and heteroaryl group represented by A may have 
1 to 5 substituting groips selected from the group consisting of CN. NO2, OH. NH2. halogen. C^-Cs^alkyl. 
cyclic (C3-C10) a'M. Ci-C4-alkt>xy. Ci-C4-alkoxycarbonyl, Ci-Cs-acyl, Ci-Cg-acyloxy. Ci-Ca-alkylenedkixy, 
Ci-C4^MaminQ, di-(Ci-C4-alkyOamino, CO^H. CONH2, N-(Ci-C4-alkyl)amkio. N.N-di-(Ci-C4-aIl^mkfo. 
C2-C4-aikylamida trifluoromethyl. Ci-C4-alkylthio, phenyl, substihJted phenyl, phenoxy. substituted phenoxy. 
phenytthio. substituted phenytthio, phenyl(Ci-C4-alkyQ, substituted phenyl(CrC4-alkyl). pyridyl. pyrazinyl, pyri- 
midir^, pyrklazinyl. pyrrdidinyl, piperidinyl, piperazrnyl, homopyperazinyl. morphollnyl, qiinolyl, quinazolinyl, 
benzoyl, substituted benzoyl and C2-C4-acyl. and B is O. S. NH. NCN. NR^ or NORg (wherein Rg is CyCsr 
alkyO, 

2. when W is N, X is O, S or CH2. and Q is represented by fomuila (V): 



30 



35 




20 



[wherein j. K R5. A and B are defined as described as above]}. 

40 

BEST MODE FOR CARRYIMQ OUT THE INVENTION 

1 . Coffpounds of the present invention 

45 Compounds of the pr^ent invention are represented by the abovementknied formula (I), wherein R^ . R2. W. X. Q. 
R3> ^\ B4> ^5* X Z. Ai B, m. j and k are defined as described above. 

Examples of specific substituents applicable in the present specification are as foUcws: 

Hak)gen: chloro. bromo. f luoro. kxlo; 
so Ci-Cs-alkyI: mettiyl. ethyl, ethyl, propyl, isopropyl. butyl, isobutyl. s-butyl. t-butyl. pentyl. isopentyl, neopentyl. t- 
pentyl; 

cyclic (C3-C10) alkyl: cydopropyl. cydobutyl. cydopentyi. cyclohexyl. cydoheptyl. cydooctyl. adamantyl; 
CrC4-alkDxycart)onyl: methoxycartx)nyl, ethoxycarbonyl. propQxycartx>nyl. Isopropoxycait)onyl. butoxycarbonyt. 
isobutoxycartxxiyl. s-butoxycartx)nyl. t4xitoxycartx)nyl; 
55 -Ca-alkylenediQxy: methylenedioxy. ethylenedioxy. propylenedioxy ; 

CvC4-alkDxy: methoxy, ethoxy, propoxy. isopropoxy, butoxy, isobutoxy, s-butoxy. t-butoxy; 
C2-C4-acyl: acetyl, propionyl. butylyl; 

Ci-C4-alkylamino: methylamino, ettiytamino. propylamino. tsopropylamino. butylamino. isobutylamino. s- 
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butylamina t-butylamino; 

di-(Ci-C4-alkyl) amino: dimethylamino. diethylamino, dpropylamino, dibutylamino: 
C2-C4-a]kylamido: acetamido, propionamido. butylamido; 

Ct-C4-alkyt1hio: methytthio, ethytthk), propyHhto, isopropylthio, butyfthio. isobutytthio, s-butytthio, t-butylthio; 
substituted phenyl: a phenyl gr up substituted by 1 to 3 groups selected from the groip consisting of CN. OH. 
NHg. halogen, CrC4-alkyf, cyclic (C3-Cio)aIkyl, Ci-C4-a(kDxy. Ci-C4-aIkaxycart)onyf, Ci-Ca-alkylenedioxy. CrC4- 
alkylamino, di-(Ci-C4-aIkyl)amino. C2-C4-alkylamido. trifluoromethyl, CvC4-alkylthio. phenyl, phenoxy. phenylthio. 
phenyl(CrC4-a!kyO, benzc^ and C2-C4-acyl; 

substituted phenoxy: a phenoxy group substituted by 1 to 3 groups selected from the group consisting of CN, NO^. 
OH. NHg, halogen. Ci-C4-alkyl. cydic (C3-Cio)alM. Ci-C4-alk0xy. Ci-C4-alkQxycarbonyl, Ci-Ca-alkylenedioxy. Cr 
C4-aIkylamino. di-(CrC4-aIkyl)amino. C2-C4-aIkylamido, trifluoromethyl, Ci-C4nalkyfthb. phenyl, phenoxy, phe- 
nyfthio, phenyl(CrC4-ail^. benzoyl and C2-C4-acyi; 

sut)stituted phenytthio: a phenytthio group sti>stituted by 1to 3 groups selected from the group consisting of CN. 
N02. OH. NHg. halogens, Ci-C4-alkyl. cyclic (C3-Cio)alkyl. Gi-C4-aIkoxy, Ci-C4-aIkDxycarbonyl, Ci-Ca-alkylenedi- 
oxy. Ci-C4-alkylamino, di-(Ci-C4-alM)amino, C2-C4-alk3flamido. frifluoromethyl. Ci-C4-alkylthio. phenyl, phenoxy. 
phenytthio. phenyl(Ci-C4-alkyl). benzoyl and C2-C4-acyl; 

sut)stituted benzoyl: a benzoyl group substituted by 1 to 3 groups selected from the group consisting of CN. NO2, 
OH. NH2. halogens. CrC4-aikyl. cyclic (Cs-Ciojalkyl. Ci-C4-alkQxy. Ci-C4-alkoxycarbonyl, Ci-Ca-alkylenedioxy. 
CrC4-alkylamino. di-(Ci-C4-all^amino, C2-C4-alkylamido. frifluoromethyl. Ci-G4-alkylthio. phenyl, phenoxy. phe- 
nytthio. phenyl(Ct-C4-alkyO. benzoyl and C2-C4-acyl. 

The compounds represented by fornrula (I) may be acid addition salts and base addition salts thereof. The com- 
pounds of the present invention include these addition salts. Further, the compounds of the present invention, including 
these addition salts, include hydrates thereof. 

Examples of the acid addition salts include salts with inorganic adds such as hydrochloric add. sulfuric add. phos- 
phoric add. hydrobromic add and nitric add. and salts with organic add such as maletc add. fumaric add. malic add. 
oxalic add. tartaric add. sucdnic add. dtric add. acetic add. lactic add. methanesuHbnic add and p-toluenesuHbnic 
add. 

Further, examples of the base addition salts indude salts with all^ine metal conrpounds (e.g.. sodium hydroxide 
and potassium hydroxide), salts with alkaline earth metal compounds (e.g.. caldum hydroxide and magnesium hydrox- 
ide), amnvmium salts and saKs with organic bases (e.g., triethylamine, ethanolamine). 

Further, when these addition salts are used as drugs, the adds and bases naturally have to be pharmaceutically 
acceptable. 

Representative examples of the compounds of formula (0 of the present invention are shown in TaUe 1 . Th^ are 
preferred embodiments of compound groi^is. 
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TABLE 1 (continued) 
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TABLE 1 (continued) 
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TABLE 1 


(continued) 
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TABLE 1 (continued) 
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TABLE 1 (continued) 
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TABLE 1 (continued) 
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TRBLE 1 (continued) 
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\l Methods of producinQ compounds of the present invention 

Conpounds of the present invention can be synthesized, for exanrtple. aooording to the methods descrit>ed belovv. 
However, it should be understood that methods of producing compounds of the present invention ar not limited to 
these methods. 

Afthough all of the compounds of the present invention are novel compounds which are not described in th litera- 
ture, they can t>e produced using known chemical techniques. Further, the raw materials used for the production may 
be commercially available or synthesized kiy customary methods, if necessary. For exanrple, 4-chloroquinoline deriva- 
tives can k>e synthesized by various lonown methods. For example, the method described in Org. Synth. Col. Vd. 3, 272 
(1955) and Acta Chim. Hung. 112. 241 (1983) can be used. Many quinoline derivatives used in Examples hereinafter 
can be produced according to the following reaction scheme: 




O CI 



Heating 




4-Chloroqutnazollne derivatives can also be synthesized k)y various known methods. Fa example, the methods 
desaibed in Dai \Uki Kagaku (Comprehensive Organic Chemistry). Vol. 17. 150. edited by Kbtake. Asakura Shoten 
(1967) can be used. Many quinazoGne material compounds used in Examples hereinafter can be produced according 
to the following reaction scheme: 



O 

X 

R20"^^NH2 Heating Rp^^^N^^ 



O 

NH 



Chiorination 




General methods of producing compounds of the present invention will k>e explained as follows: 
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1 . Compounds of formute (I) wherein Q is represented by formula f li). formula f lift or formula f IV^ 

a. Synthesis of a compound wherein X is O: 

A compound of formula (0 wherein X is O is produced by condensation of an aryt compound or heteroaryl com- 
pound hav^ a hydroxyl group with a 4-chloroqutnoltne derivative. 

b. Synthesis of compounds wherein X is S: 

A coTTfXHJnd of formula (Q wherein X is S is produced in the same manner as described for a compound wherein 
X is O. by condensation of an aryl compound or heteroaryl compound having a thfol group with a 4-chloroquinoOne 
derivative. 

2. Compounds of formula (fi wherein Q is represented bv formula rV) wherein both i and k are 0 

a. Synthesis of a compound wherein X is O: 

A Friedel-Crafts acylation reaction is carried out with phenol with a protected hydroxyl group by an appropriate pro- 
tecting group in the preserx^e of a Lewis acid (e.g.. rare earth trifluoromethanesulfonate, in particular, scandium (III) tri- 
fluoromethanesuHbnate or ytterbium (III) trifluorontethanesulfonate) described in literatures (e.g.. J. Chem. Soc.. Chem. 
Conrunun.. 1157 (1993); ^lett. 1157 (1994)) to obtain an acylated compound. Next, the protecting group of the 
hydroxyl group of the acylated compound is removed, and the resultant compound is reacted with a 4-chloroquinofine 
derivative or 4-chloroquinazoline derivative at a teirperature between 80 and 200 ^'C. preferably between 130 arxJ 180 
''C in no solvent or in the presence of an appropriate polar solvent for 1 minute to 5 hours, preferably for 10 minutes to 
1 hour to obtain the target compound. 




[In the fomrujias. A. . R2 and W are defined as described atXTve. E is a leaving group (e.g. , halogen, metfianesul- 
fonate. p-toluenesulfonate or trifluoromethanesulfonate. preferatDly chlorine), and PT is a protecting group (e.g.. mettiyt 
or metfiQxymeihyl)]. 

b. Synthesis of a compound wherein X is S: 

For example, an acylthiophenol derivative can be synthesized by the following method described in the literature 
(Org. Syn. 51. 139 (1971)). Namely, an acy^phenol derivative which can be synthesized as described in a. above is 
reacted with N.N-dimethytthiocarbampylchloride to synthesize an 0-aryl-N,N-dim6thylthiocart>amate derivative. This 
derivative is heated (tor example, at 200*300 ""C) so that an S-aryt-N.N^imethyfthiocart)amate derivative with rear- 
ranged oxygen and sulfur is formed In situ, which is then treated under alkaline conditions to yield the corresponding 
acylthiophenol derivative. Next, in the same manner as described for producing a compound wherein X is O, or in a 
polar solvent (e.g., N.N^iimethyHormamide). the acylthiophenol derivative is reacted witii a 4-chloroquinoline derivative 
or 4K:hloroquinazoiine derivative with sodium hydroxide at a temperature between 80 and 1 SO X to obtain the target 
compound. 
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[In the formulas. A. R^, Ra, W and E are defined as described above]. 

c. Synthesis of a compound wherein X Is CH2: 

A compound represented by fonnula (I) wherein X is CH2 can be synthesized using the method described by R. 
Cutler et al. (J. Am. Chem. Soc. ZL 3375 (1949)). In the present method, a 4-chloroquinoline derivative or 4-chloro- 
quinazdine derivative is added to 4-bromophenylacetonitrile sodium salt in an appropriate organic solvent (ag., tolu- 
ene), then refhixed. and the oiaryl-sut)stituted acetonitrile so obtained is isolated and purified. The purified product is 
dissolved in an acidic solvent (e.g.. aqueous sulfuric acid)and refluxed for 1 -20 hours to obtain a 4-(4-bromobenzyl)qui- 
noline derivative or said quinazoline derivative. Next, using the method of J. K. Stille et al. (J. Org. Chem. 4S, 4634 
(1983)), the 4-(4-bromobenzyl)quinoline derivative or said quinazoline derivative is reacted with alkyllithium in an appro- 
priate solvent (ag.. tetrahydrofuran) to form an organic lithium compound in situ. Trialkyfltin chtoride is then added to 
yield an organic tin compound, and the resulting compound and an acid chloride are refluxed with heat in an appropri- 
ate organic solvent (e.g.. chloroform) in the presence of a catalytic amount of a pallacGum complex (e.g.. bis(triphenyl- 
phosphine)palladiurn(ll) chloride) to produce the target compound. 




[In the formulas. A. R^, R2, W and E are defined as described above, and R" is methyl or butyQ. 

3. Compounds of formula (H wherein Q is represented bv formula (\n wherein B is 0. and i is 1 and k is 0. or i is 0 and 
kisi 

a. Synthesis of a oonpound wherein X is O: 

A 4-chloroquinoline derivative or 4-chloroquinazollne derivative Is reacted with nrtrophend in an appropriate sol- 
vent or no solvent to synthesize a 4-(nltrophenQxy)quinollne derivative or said quinazoline derivative. The resulting 
derivative is then stirred in an appropriate solvent (ag.. N.N-dimethylformamide) in the presence of a catalyst ( .g.. pal- 
ladium hydroxide/carbon) under a hydrogen atmosphere to obtain the 4-(aminophenoxy)quinoline derivative or said 
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quinazoGn derh/aliva. The resulting derivative can be amidated using caitx>xytic acids or their derivatives to produce 
the target compound according to known methods. Further, its N^lkylamides can be produced by reaction with an alkyi 
hafide in an appropriate solvent (e.g.. N,N<iimethyfformam)de) in the presence of a base (e.g.. socfium hydride). 

Further, analogously, a 4-(cart)Qxyphenoxy)quinoline derivative or said quinazoline derivativ can be obtained by 
reacting a hydroxybenzoic add ester with a 4-chtoroquinoline derivative or 4-chloroquinazoline derivative, followed by 
acid or base fiydrolysis. The resultant derivative can be amidated using an alkylanvne or arytamine to produce the tar- 
get compound according to known methods. Further, its N-alkylamides can be produced by the at>0¥enientioned 
method. 




[In the fDrnulas, A. R^. R2. W and E are defined as described above, and R is methyl, ethyl, propyl, isopropyl. butyl, 
isobutyl. s-butyl or t-butyl.] 

b. Synthesis of a compound wherein X is 8: 

A 4-(aminophenytthio)quinoline derivative or sakJ quinazoline derivative is obtained by reacting a 4-chloroquinoltne 
derivative or 4-chk>Foquinazoline derivative with aminothiophenol in an appropriate solvent or no solvent The resulting 
derivative can be amidated using cartx)xylic acids or their derivative to produce the target compound according to 
known methods. Further, its N-alkylamides can t>e produced by reaction with an alkyI halide in an appropriate solvent 
(e.g., N,N-dinfiethylformamide) in the presence of a base (ag.. sodium hydrkle). 
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[In the formulas, A, R^. R2. W, E and R are defined as described abova] 

25 c. Synthesis of a compound vvhereinX is CH2: 

A compound represented by formula (Q wherein X is CH2 can be synthesized the method described by R. Cutler 
et al. (J. Am. Chem. Soc. ZL 3375 (1949)). In this method, a base (e.g.. sodium h^ride) is added to aminophenyiace- 
tonitrile with a protected amino group {e.g.. by a benzyl group) in an appropriate organic solvent (e.g., toluene), a 4- 

30 chloroquinoiine derivative or 4-chloroquinazoline derivative is added, and the mixture is reftuxed. The diaryl-substituted 
acetonitrile so obtained is isolated and purified, then dissolved in an addic solvent (e.g.. aqueous sulfuric acid) and 
ref luxed for 1 -20 hours, and then the protecting group is removed to obtain a 4-(anunobenzyl)Gfuirioline derivative or 4- 
(aminobenzyl)quinazolme derivativa The resulting derivative can be amidated using carboxylic adds or their der^ative 
to produce the target compound according to known methods. Further, its IM-alkylamides can be produced by reaction 

35 with an alkyi halide in an appropriate solvent (e.g.. N.N<fimethyHbrmamide) in the presence of a base (e.g.. sodium 
hydride). 
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[In the fonrmjias. A. R^. R2. W. E and R are defiied as described above, and PT is a protecting group (e.g.. benzyl 
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group.] 



4. Compounds of formula m which Q is represented bv termijla M wherein berth i and k are 1 

a. Synthesis of a compound wherein B is O: 

A compound wherein B is O can be produced by reacting one of the abovementioned intermediates with an isocy- 
anate derivative or cartamate derivative according to lofi^^ 




[In the formulas. A. R2. W and R are defined as described above, and X is O. S or CH2.] 

b. Synthesis of a compound wherein B is S: 

A compound wherein B is 8 can be produced by reacting one of the abovementioned intermediates with an isocy- 
anate derivative or thiocart)anrate derivative according to known methods. 



[In the formulas, A. R^. R2 and Ware defined i»descrit>ed above, and X is 0. 8 or CH2.] 
c. Synthesis of a compound wherein B is NCN: 

A compound wherein B is NCN can be produced according to the method descrit>ed by H. J. Petersen et al. (J. 
Med. Chem. 2L 773 (1978)). 

In this method, the compound obtained in the atxsvementioned a. is ref luxed in the presence of a tripfiosphorus 
compound (e.g., triphenylphosphine), a base (e.g.. triethylamine) and cartx>n tetrachloride in an appropriate organic 
solvent (e.g., methylene chloride) to produce the oorresporviing caibodiimide, and then the caibodiimide is reacted with 
cyanamide to obtain the target compound. Altematively. the target compound can be produced by reacting the com- 
pound obtained in the atxyvementioned b. with cyanamide in the presence of a condensation reagent (e.g.. dicyctohex- 
ylcartxxfiimide) and a base (e.g.. ethyUiisopropylamine) in an appropriate organic solvent (&g.. ether). 




H 



H 
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R2O 



R,0, 



RtO 




N 



[In the fbmujlas, A. , R2 and W are defined as descrbed above, and X is O. S or CH2.] 
Satts of the quinotine derivatives or quinazoline derivatives obtained by the methods of the atx>vementioned 1^ 
can be produced by general methods which are conventionally used to produce salts. 

ML Ugg gf wopwntte pf thQ pr^yn invgnfipn 

Intracellular signal transduction mediated by growth factor receptor autophosphorylatton is involved in various 
pathophysiological situations including neoplastic or other abnormal cell growth. Since quinoline derivatives and quina- 
zoline derivatives of the present invention and their pharmaceutically acceptable salts have an inhibitory activity on 
platelet-derived growth factor (PDGF) receptor autophophorylation. they are expected to be useful as a therapeutic 
agent to treat various diseases which are caused by abnormal cell growth generated by PDGF receptor autophospho- 
rylation due to an excessive amount of PDGF (e.g., leukemia, cancers, psoriasis, glomerular nephritis, organofibrosis, 
atherosclerosis, restenosis after percutaneous coronary angioplasty or tiypass surgery and rheumatoid arthritis). 

Phannaceutical compositions which contain compounds of the present invention as an effective component, 
namely medicinal compositions, can be administered to human and other animals either orally or non-orally (ag.. intra- 
venous, intramuscular, subcutaneous, rectal or endermic administration). Accordingly, medicinal compositions which 
contain compounds of the present invention as an effective component are prepared into a suitable dosage form 
depending on the method of administration. 

Examples of oral preparations include tablets, capsules, powders, granules and syrups, and examples of non-oral 
preparations include injections, rectal agents, oily suppositories and aqueous suppositories. 

These various pharmaceutical preparations can be produced using oidinaDy excipients. disintegrating agents, 
birKiing agents, lubricating agents, coloring agents, diluents or release controlling agents. 

Examples of excipients are lactose, glucose, corn starch, sorbitol, and crystalline cellulose; examples of disinte- 
grating agents are starch, sodium alginate, gelatine powder, calcium cart)onate. calcium citrate and dextrine; examples 
of boncfing agents are dimethylcellulose. polyvinyl alcohol, polyvinyl ether, methyceUulose. ethyfcellulose. gum arabic. 
gelatine, hydroxypropylcelluloee and polyvinylpyrrolidone: exarrples of lubricating agents are talc, magnesium stearate, 
polyethylene glycol and hydrogenated vegetable oils. 

Further, the abovementioned injectable agents can be produced by adding buffering agents. pH controlling agents, 
stabilizing agents or the like, if necessary. 

Contents of the compounds of the present Invention in the medicinal formulations vary depending on their dosage 
form, but they are generally between about 0.5 and 50% by wight preferably between about 1 and 20% by weight of 
the total. 

The particular dose for each individual patient is determined as a function of age. body weight and sex of the 
patiem, type or severity of the disease to be ti-eated. For example, a daily dose of between 1 and 100 mg/kg of body 
weight, preferably between 1 and 50 mg/kg of body weight, is administered one or more times. 
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Examples 

The present invention is illustrated in greater detail by the folloMring Exanples and Test Examples. The numbers in 
parentheses at the end off title oonpound in the Examples correspond to the compound numbers given in Table 1 . 

Example 1 (Reference Example) 

&-MethQxv-2HfiaDhthol 

Potassium cartxxiate (1.244 g) was added to a solution of commercially available 2.6-dihydroxynaphthalene (961 
mg) in N,N-<fimethyffDrmamide (100 ml), and the admixture was stirred at room temperature for 30 minutes. Dimethyl 
sulfate (1 .1 4 ml) was slowly added dropwise to the mixture and the resulting mixture was further stirred at room tem- 
perature overnight. The reaction mixture thus prepared was neutralized with a 2N HCI solution arvJ then F>artitioned 
between water and ethyl acetate, and the ethyl acetate layer was dried with anhydrous magnesium sulfate. After remov- 
ing the solvent by distillation under reduced pressure, the resulting residue was purified by column chromatography on 
silica gel (eluting with chloroform/ethyl acetate) to obtain 307 mg of the tifle compound (yield: 29%). 

^H-NMR (CDCI3. 90MHz) : 5 3. 89 (s. 3H). 7. 00-7. 18 (m, 4H), 7. 53-7. 70 (m, 2H) Mass spectrometry data (FD- 
MS. vntz) : 174 (M+) 

ExarTY>le2 

6.7-E)irncthaxy^-(6-fne1hQ?iY-?->fflphthYt<»q^)q"^ [12] 

4-Chloro-6.7-dimethQxyqunoline (75 mg) arxl 6-methoxy-2-naphthol (174 mg) obtained in Example 1 were mixed 
and stirred at 180 **C for 30 minutes, and the reaction rrvxture was then purified by thin layer chromatography on silica 
gel (eluting wHh hexane/acetone (2/1)) to obtain 71 mg of the titie compound (yield: 59%). 

^H-NMR (CDQa. 90MHz) : 6 3. 96 (s. 3H). 4. 07 (s. 3H). 4. 08 (s, 3H). 6. 53 (d. J=5. 71Hz, 1H). 7. 18-7. 36 (m. 

3H). 7. 56-7. 91 (m. 5H). 8. 50 (br. 1H) 

Mass spectrometry data (FD-MS. mfz) : 361 (M^) 

Example 3 

67-PimethQxy-4'(g-naphthylP) y }q urnQiine [ 10 ] 

4-Chloro-6.7-dimethaxyquinoline (45 mg) and commerdally available p-naphthd (144 mg) were mixed and stirred 
at 180 ^'C for 2 hours, and the reaction mixture was then purified in the same manner as described in Example 2 to 
obtain 45 mg of the titie compound (yield: 68%). 

^ H-NMR (CDCI3. 90MHz) : 5 4. 05 (s, 3H). 4. 06 (s. 3H). 6. 52 (d. J=^. 28Hz. 1H). 7. 27-7. 61 (m, 6H). 7. 7&-8. 00 
(m.3H), 8.50(br, 1H) 

Mass spectrometry data (FD-MS, nVz) : 331 (M*) 
Example 4 

6,7-Pirngth w-4-(7-mgthP)y-g-naphthylPxy)qii'TOiine II 3] 

4-Chloro-6.7-dimethQxyquinoline (89 mg) and commercially availat)le 7-metfioxy-2-naphthol (209 mg) were mixed 
and stirred at 180 for 30 minutes, and the reaction mixture was then purified in the same manner as descrbed In 
Example 2 to obtain 59 mg of the titie compound (yield: 41%). 

^H-NMR (CDQa. 90MHz) : 6 3. 92 (s. 3H). 4. 05 (s. 3H), 4. 07 (s. 3H), 6. 54 (d. J=5, 49Hz. 1H). 7. 10-7. 24 (m. 
3H), 7. 49-7. 91 (m, 5H). 8. 49 (d, J=5. 49. 1 H) 
Mass spectrometry data (FD-MS, m^) : 361 (M"^) 
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Example 5 (Reference Example) 
S-Methoxy-l-napmhol 

Using comm rdally available I.S-djhydroxynaphthalene, the synthesis and purification were canied out in the 
same manner as described in Example 1 to obtain the title compound (yield: 28%). 

^H-NMR (CDCI3. 90MHz) : 5 4. 00 (s, 3H), 6. 79-6. 89 (m, 2H), 7. 30-7. 48 (m. 2H), 7. 69-7. 90 (m. 2H) 
Mass spectrometry data (FD-MS, mlz) : 174 (M^ 

Examples 

ft7-Dimethax y-4-(5-me1hoxy-1-naphthytoxy )quinoline fill 

4-Chloro-6.7-dimethoxyquinoline (85 mg) and 5-methoxy-1-naphthol (67 mg) obtained in Example 5 were mixed 
and stirred at 180 ""C for 20 mimites. and the reaction mixtiFe was then purified in the same manner as descrS>ed in 
Example 2 to obtain 19 mg of the title compound (yield: 14%). 

^H-NMR (CDQa. 90MHz) : 6 4. 04 (s. 3H). 4. 08 (s. 6H). 6. 31 (d, J=5. 27Hz. 1H). 6. 83-6. 92 (m, 1 H). 7. 34-7. 61 
(m. 4H), 7. 75 (s. 1H). 8. 20-8. 29 (s. 1H). 8. 43 (bis. 1H) 
Mass spectrometry data (FD-MS, m/z) : 361 (M^) 

Example 7 

6.7-Dimethoxy'4-(4H'ndolvtaxy)quinoline [17| 

4-Chloro-6 J-dimethoxyquinoline (1 12 mg) and commercially available 4-hydrQxyindole (200 mg) were mixed and 
stirred at 180 '^C for 30 minutes. The reaction mixture was neutralized with saturated aqueous socfium hydrogen car- 
tx)nate and then partitioned t>etween water and chloroform, and the chloroform layer was dried with anhydrous magne- 
sium suKate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified t>y tfiin layer 
chromatography on silica gel eluting with chloraform/ethyl acetate (3/1) to obtain 51 mg of the title compound (yield: 
32%). 

^H-NMR (CDCI3. 90MHz) : 5 3. 95 (s. 3H), 3. 96 (s. 3H). 6. 08-6. 13 (m. 1 H). 6. 35 (d. J=5. 28Hz. 1H). 6. 83-6. 93 
(m. 1 H). 7. 29-7. 45 (m. 5H). 7. 62 (s. 1 H), 8. 40 (d. J=5. 05Hz. 1 H) 
Mass spectrometry data (FD-MS. mAz) : 320 (M^ 

ExanpleS 

6.7-Dimetho xy-4-(3.4^imethoxyphenox y)quinoline[8| 

4-Chloro-6 J-dimethoxyquinoline (90 mg) and commercially available 3.4-dimethcKyphenol (187 mg) were mixBd 
and stirred at 180 ^'C for 30 rninutes, and the mixture was then purified t>y column chromatography on silica gel eluting 
with hexane/acetone to obtain 26 mg of the title compound (yield: 19%). 

^H-NMR (COaa. 500MHz) : 6 3. 87 (s. 3H). 3, 93 (s. 3H), 4. 05 (s, 3H), 4. 06 (s, 3H). 6. 45 (d. J=4. 9Hz. 1H). 6. 75 
(dd. J=2. 4Hz. 9. 2Hz. 1H). 6. 75 (d, J=2. 4Hz. 1H). 6. 93 (d. J=9. 2Hz, 1H). 7. 42 (s. 1H). 7. 57 (s. 1H), 8. 48 (d. 
J«4. 9Hz. 1H) 

Mass Spectrometry data (FD-MS. miz) : 341 (M^) 
Example9 

g.7-Dimgthaxy-4-ffrquinQiYtQxy)qMinofine f1$l 

Using 4-chlon>^7-dimethoxyquinoline (90 mg) and commercially available 6-hydroxyquinoline (176 mg). reaction 
and purification were carried out in the same manner as desait)ed in Example 8 to obtain 62 mg of the title compoimd 
(yield: 46%). 
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^H-NMR (CDCI3, 500MHz) : 8 4. 05 (s, 3H). 4. 06 (s. 3H). 6. 56 (d. J=5- 5Hz, 1H). 7. 44-^7. 62 (m. 5H), 8. 13 (d, 
J=8. 5H2. 1H), 8. 22 (d, J=9. 2Hz. 1H). 8. 53 (d, J=4. 9H2. 1H). 8. 94 (d, J=4. 3H2. 1H) 
Mass spectroinetry data (FD-MS, nVz) : 332 (M"^) 

Example 10 

6.7-Pimethaxv-4-(3>fiijoroph naxvtauin Iinef4] 

4-Chloro-6J-dimethQxyquinoline (100 mg) and commercially available 34luorophenol [020 mQ were mixed and 
stirred at 180 ^'C for 30 rrunutes. The reaction mixture was neutralized witti saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and 
then dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting res- 
idue was purified by column chromatography on silica gel eluting with hexane/ethyl acetate and then with chloroform to 
obtain 125 mg of the title compound (yield: 94%). 

^H-NMR (CDCI3. 5OOMH2) : 6 4. 04 (s. 3H). 4. 06 (s, 3H), 6. 56 (d. J=4. 9H2, 1 H). 6. 93 (d. J»9. 2Hz. 1 H). 6. 95*7. 
05 (m. 2H). 7. 3^7. 45 (m. 1H). 7. 47 (s. 1H). 7. 50 (s, 1H), 8. 53 (d. J=4. 3H2, 1H) 
Mass spectrometry data (FD-MS, m/z) : 299 (M^) 

Example 11 

6.7-Dimethaxv-4-(3-hvdrDxvphenQxy)quinoline [5| 

4-Chloro-6.7-dimethGKyqunoline (300 mg) and commercially available resordnol monoacetate (0.835 mQ wer 
mixed and stin^ed at 1 80 ^'C for 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydro- 
gen carbonate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine 
and then dried with antiydrous sodium sulfate. After removing the solvent by reduced-pressure dist'Oation. the resiiting 
residue was crystallized with chloroibrm to obtain 37 mg of the title compound (yield: 9%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 01 (s. 3H). 4. 02 (s. 3H), 6. 48 (t, J=2. 4Hz, 1H), 6. 59 (d. J=5. 5Hz. 1H). 6. 77 (dd. 
J=2. 4Hz. 7. 3Hz, 1H), 6. 82 (dd, J-2. 4Hz. a 6Hz. 1H), 7. 33 (t J=7, 9Hz. 1H), 7. 39 (s. 1H). 7. 47 (s. 1H). 8. 40 
(d,J»5.5Hz.1H) 

Mass spectrometry data (FD-MS, vntz) : 297 (M*) 
Exarrple 12 

6.7-DimethQxy-4-(4-bromophenQxy)quinoline f7| 

4-Chloro-6J-dimethoxyquinoline (1.00 g) and commercially available 4-bromophenol (115 mg) w^e mixed and 
stirred at 180 ""C for 40 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and chloroform, and the chloroform l^er was washed with brine and dried 
with sodium sulfate. After removing the solvent by reduced-pressure distaiation. the resulting residue was purified t>y 
column chromatography on silica gel, eluting in sequence with hexane^cetone. chloroform and chlorofornVhiethanol. 
to obtain 1.20 g of the title compound (yield: 76%). 

^H-NMR (CDCIa. 500MHz) : 8 4. 04 (s, 3H). 4. 05 (s, 3H). 6. 48 (d, J=4. 9Hz, 1H), 7. 08 (d. J=8. 5Hz, 2H), 7. 43 (s, 
1H). 7. 51 (s. 1H). 7. 58 (d. J=8. 5Hz. 2H). 8. 51 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. wfz) : 359 (M^). 361 (M*42) 

Exanrple 13 

6.7'Pimethq)y-4-(g-rngthp3qrphenw)quinQli [11 

4-Chloro-6,7<dimethQxyqiflnoline (102 mg) and commercially available 2-methoxyphenol (0.5 ml) were mixed and 
stirred at 1 50 ''C for 8 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cartx)nate 
and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed wHh brine and then dried 
with sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by 
column chromatography on siOca gel eluting first with hexane/etfiyl acetate and then with chlorofornVlmethanol to obtain 
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76 mg of the title oompound (yield: 54%). 

^H-NMR (CDCI3, 90MHz) : 5 3. 78 (s, 3H), 4. 05 (s, 3H). 4. 05 (s. 3H), 6. 31 (d, J=5. 3Hz, 1H), 6. ^7. 4 (m. 4H). 
7. 42 (s, 1H), 7, 63 (s. 1H), 8. 45 (d, J=5. SHz, 1H) 
Mass spectrometry data (FAB-MS. m/z) : 312 (M^+l) 

Exanrple 14 

6.7-Dimethoxy-4«(3-methoxyphenoxvkiuinoline Kl 

4-Chloro-6 J-dimethoxyquinoline (103 mg) arxi commercially available 3-methQxyphenot (158 mg) were mixed and 
stinred at 160 ^'C tor 9 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cartXHiate 
and then partitioned t)etween water arvJ ethyl acetate, arxi the ethyl acetate layer was washed with brine arxj then dried 
with sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified 
chromatography on silica gel eluting with hexane/ethyl acetate to obtain 29 mg of the title compound (yield: 52%). 

^H-NMR (CDCI3. 9OMH2) : 8 3. 82 (s. 3H). 4. 04 (s, 3H). 4. 05 (s. 3H). 6. 53 (d. J=5. 3Hz, 1H), 6. 7-6. 9 (m. 3H), 
7. 35 (t, J=7. OHz, 1H), 7. 43 (s, 1H). 7. 54 (s. 1H). 8. 50 (d, J=5. 3Hz. 1H) 
Mass spectrometry data (FO-MS. m/z) : 31 1 (M^ 

Example 15 

6.7-DimethQXY-4-f4-methoxvphenoxv)quinoline |31 

4-Chloro-6.7-dimetfx»(yquinoline (103 mg) and commercially available 4-mettK3Kyphenol (286 mg) were mixed and 
stined at 150 ""C for 6 hours. The reaction mixture ¥vas neutralized with saturated aqueous sodium hydrogen cartx>nate 
and then partitioned between water and ethyl acetate, and the ethyl acetate layer was 

anhydrous sodium sulfate. After removing the solvent bf reduced-pressure distillation, the resisting residue was purified 
by column chromatography on silica gel eluting first with hexane/ethyt acetate and then with chlorofbrnVethyl acetate to 
obtain 2.21 g of the title compound (yield: 88%). 

^H-NMR (COCia, 90MHz) : 5 3. 85 (s. 3H). 4. 05 (s. 3H). 4. 05 (s. 3H), 6. 41 (d. J^. 3Hz. 1H), 6. 97 (d, J=9. 5Hz. 
2H). 7. 14 (d, J«=9. 5Hz. 2H). 7. 43 (s. 1H). 7. 58 (8. 1H). 8. 46 (d. J==5, 3Hz. 1H) 
Mass spectrometry data (FAB-MS. m/^) : 312 (M^-fl) 

Example 16 

6.7-Dimgthaxv-4-f5K:fuinolvtQxy)quinoline [14] 

4-Chloro-6 J-dimetfioxyquinoline (50 mg) and commercially available S-hydroxyquinoline (50 mg) were mixed and 
stirred at 170 ''C for 10 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
tx)nate and tfien partitioned between water and ethyl acetate, and the ethyl acetate layer was washed witii brine and 
then dried with anhydrous sodium suKata After removing the solvent by reduced-pressure distillation, the resulting res- 
idue was purified by thin layer chromatography on silica gel eluting first with hexane/ethyl acetate (1/1) and then with 
chloroform/methanol (50/1) to obtain 47 mg of tiie titie compound (yield: 64%). 

^ H-NMR (CDCI3. 90MHz) : 6 4. 06 (s. 3H). 4. 07 (s. 3H). 6. 35 (d. J=5. 3Hz, 1 H). 7. 2-7. 5 (m, 3H). 7. 68 (S. 1 H). 
7. 7-8. 4 (m. 3H), 8. 46 (d. J=5. 3Hz. 1 H). 8. 49 (dd. J^l . 76Hz. 4. 1 7Hz. 1 H) 
Mass spectrometry data (FD-MS, m^) : 332 (M*) 

Example 17 

6.7-Dimetha)cv-4>n-naDhthvloxvk]uinoline [91 

4-Chloro^.7-dimethQxyquinoline (97 mg) and commercially available 1-naphthol (340 mg) were mixed and stin-ed 
at 150 for 8 fxxirs. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cartxxiate and 
tfien partitioned between water and etfiyl acetate, and th ethyl acetate layer was washed with brin and ttien dried with 
anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified 
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by column chromato^aphy on sifica gel eluting first with hexane/ethyi acetate (3/1) and then with chloroftornVmethanol 
(100/1), and further purified by thin layer chromatography on silica gel eluting with hexane/ethyi acetate (1/1) to obtain 
57 mg of the title compourxl (yield: 40%). 

^H-NMR (CDCI3. 90MHz) : 6 4. 05 (s, 3H). 4. 05 (s. 3H), 6. 32 (d. J=5. 3Hz. 1H), 7. 2-^7. 6 (m. 5H). 7. 74 (s. 1H), 
7. 8-8. 0 (m, 3H), 8. 35 (d. J=5. 3Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 331 (M^) 

Example 18 

6.7-Pimethoxy-4-(5-fnc<Qiy)oxy)qviinonne [I6] 

4-Chloro^,7-dimethQxyquinoiine (1.0 g) and commerciaily availat)le 5-hydroxyindole (1.19 g) were mixed arxl 
stirred at 150 *'C for 1 .5 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cartx)n- 
ate and then partitioned between water and ethyl acetate, and the etfiyl acetate layer was washed with brine and then 
dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue 
was purified by column chromatograpfiy on silica gel eluting in sequence with hexane/ethyl acetate, chloroform and 
chloroform/methanol, to obtain 898 mg of the title compound (yield: 63%). 

^H-NMR (CDCI3. 90MHz) : 6 4. 05 (s. 3H). 4. 07 (s. 3H). 6. 42 (d, J=5. 3Hz. 1H). 6. 5-6. 7 (m. 1H), 6. ^7. 6 (m. 
5H), 7. 67 (s, 1H), 8. 44 (d, J=5. 3H2. 1H). 8. 55 (br, 1H) 
Mass spectrometry data (FD-MS, m/z) : 320 (M") 

Example 19 

6.7-DimethOKy-4-(9-m^xyph^nYfthio)quinoline [117] 

4-Chloro-6,7-dimethoxyquinoline (50 mg) and commercially available 3-m6thoxybenzenethiol (77 mg) were mixed 
and stirred at 180 ''C for 30 seconds. Purification was carried out in tfie same manner as described in Example 18 to 
obtain 72 nfig of the title compound (yield: 100%). 

^H-NMR (CDCta, 90MHz) : 6 3. 79 (s, 3H), 4. 01 (s. 3H), 4. 03 (s, 3H), 6. 84 (d, J«4. 8H2, 1 H), & 9-7. 5 (m. 6H). 8. 
45(d.J=5. 1Hz. 1H) 

Mass spectrometry data (FD-MS. rnfz) : 327 (M^) 
Example 20 

6.7"DimethoKV'4-(4-methoxyphenytthio)quinoiine \^ 1 8] 

4-Chloro-6.7-<fimethoxyquinoline (50 mg) and commercially available 4-methQxybenzenethiol (63 mg) were mixed 
and stirred at 150 ''C lor 5 minutes. Purification was carried out in the same manner as described in Example 18. and 
further crystallization with chloroform gave 80 mg of the title compound (yield: 100%). 

^H-NMR (CDQa. 90MHz) : 6 3. 88 (s. 3H). 4. 03 (s. 3H). 4. 05 (s. 3H). 6. 60 (d. J=4. 8Hz. 1H). 7. 15 (d. J^8. 7Hz. 
2H). 7. 38 (S. 1 H). 7. 39 (S. 1 H), 7. 52 (d. J=8. 8Hz. 2H) 8. 39 (d. J=5. 1 Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 327 (M^) 

Example 21 (Reference Example) 

4-prftmQ-l-m?th9)^gttiYlphgngl 

Commercially available 4-bromophenol (17.3 g) was dissolved in N.N-dimethyHbrmamide (90 ml), to which sodium 
hydride (2.64 g) was added vifhile cooled in ice. /Vfter stirring at room temperature overnight, chloromethyl methyl ether 
(8.35 ml) was added, and the admixture was stirred for a further 1 hour. The reaction mixture was partitioned behween 
water and ethyl acetate, and the etfiyl acetate layer was dried with anhydrous magnesium sulfate. After removing the 
solvent by reduced-pressure distillation, tfie resulting residue was purified by column chromatography on silica gel elut- 
ing with hexane/Sacetone to obtain 1 8.25 g of the title compound (yield: 84%). 
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^H-NMR (CDOa. SOMHz) : 5 3. 46 (s. 3H). 5. 13 (s. 2H), 6. 91 (d, J=9. 2Hz, 2H). 7. 38 (d, J=9. 2H2, 2H) 
Mass spectrometry data (FD-MS. m/^) : 216 (M^). 218 (MV2) 

Exanple 22 (Referenc Example) 

4-Tri-n-»i<yttin-1-m^xYmgthy^ 

4-Bromo-1-methQxymethytphenol (15.99 g) obtained in Example 21 was dissolved in anhydrous tetrahydrofiiran 
(20 ml), the solution was added to commercially availat)le magnesium powder (1.97 g) under argon, and a drop of an 
iodine solution In anhydrous tetrahydrofuran was added to the solution to start the reaction. When magnesium disap- 
peared and the temperature of the reaction mixture returned to room temperature, commercially availaksie tri-n-butyftin 
chloride (23.99 g) dissolved in tetrahydrofuran (10 ml) was added slowly dropwise. The reaction mixture was stirred at 
room temperature fbr 4 hours and then partitioned between 5% aqueous ammonium chloride and chlorofbmrt TYie chlo- 
rofbmn layer was dried with anfiydrous magnesium sulfate and the solvent was then removed by reduced-pressure ds- 
tillation to obtain 31.39 g of the title compourd (yield: 100%). 

^H-NMR (CDCI3. 90MHz) : 5 0. 80-1. 65 (m. 27H). 3. 48 (s, 3H), 5. 17 (s, 2H). 6. 91--7. 42 (m. 4H) 
Mass spectrometry data (FD-MS. m/z) : 428 (M^-i-l) 

Example 23 (Reference Example) 

4-HytilroKyphenyl 4-trif lupromettiylphenyl tetene 

4-Tri-n-butyttin-1-methoxymethylphenol (1.282 g) obtained in Example 22 and commercially available 4-(tnfluor- 
ometfiyOt>enzoyl chloride (626 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenytpfK>s- 
phine)palladium (II) chloride (8 mg) was ^ed. and the admixture was refluxed for 5 hours. The reaction mixture was 
partitioned between water and ether, the ether layer was washed with saturated acpjeous potassium fluoride, and the 
ether layer obtained tiy partitioning with l>rine was dried with anhydrous magnesium suifele. The residue (1.028 g) 
obtained by removing the solvent by reduced-pressure (fistillation was dissolved in tetrahydrofuran (2 ml), water (5 ml) 
and 6 N aqueous hydrochloric add (12 ml) were added, and the admixture was refluxed tor 4.5 hours. The resulting 
reaction mixture was partitioned t>etween brine arxl ether, arxi the ether layer was dried with anhydrous magnesium sul- 
fate After removing the solvent by reducedixessure distiflation, tf)e resulting residue was purified by column dvoma- 
tography on sflica gel eluting with hexane/acetone to obtain 348 mg of the title compound (yield: 30%). 

Mass spectrometry data (FD-MS. trtt) : 266 (M^) 

Example 24 

(4-TriflMorQnT^thY>pf^eny|)(4^(e,7i<inr^ [29] 

4-Chloro^.7-dimethoxyquinollne (81 mg) and 4-hydroxyphenyl 4-trifluorometfiytphenyl ketone (288 mg) obtained 
in Exanrple 23 were mixed and stirred at 180 ""C fbr 20 minutes, and the reaction mixture was then purified thin layer 
chromatography on silica gel eluting with hexane/acetone (2AI) to obtain 98 mg of the title compound (yield: 60%). 

^H-NMR (CDQa. 500MHz) : 6 4. 03 (s. 3H). 4. 06 (s. 3H). 6. 68 (d. J=4. 9Hz. 1H). 7. 29 (d. J=8. 5Hz. 2H). 7. 46 (s. 
1 H). 7. 47 (s. 1 H). 7. 78 (d. J=7. 9Hz. 2H), 7. 91 (d. J«7. 9Hz. 2H). 7. 94 (d. J=:9. 2Hz, 2H), 8. 59 (d. J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 453 (M^) 

Exarrple 25 (Reference Exanple) 

4-HvdraxvDhenvl 4-methvtDhenvl ketone 

4-Tri-n-butyltin-l-methoxynnetriylphenol (1.282 g) obtained in Example 22 and commerdally available 4-toluoyt 
chtoride (464 mg) were dissolved in chloroform (5 ml), commercially available bis(tripheny^)hasphine)palladium(ll) 
chk>ride (8 mg) was added, and the admixture was refluxed for 8 hours. The reactk>n mixture was partitioned in the 
same manner as desabed in Example 23 and the resulting ether layer was dried with anhydrous magnesium sulfate. 
The residue (967 mg) obtained by removing the sdvent by reduced-pressure distillation was dissolved in tetrahydro- 
furan (0.5 mO. water (4 mQ and 6 N aqueous hydrochtoric add (10 ml) were added, and the admbdure was refluxed fbr 
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7 hours. The reaction mixture was treated in the same manner as descra>ed in Example 23 to obtain 271 mg of the title 
compound (yi Id: 34%). 

Mass spectrometry data (FD-MS, m/z) : 212 (M^) 

5 

Example 26 

f4-ff6.7-DimethQxv-4HiuinolvltoxvlDhenvllf44nethvtohenvnm^ 

10 4-Chloro-6,7-dimethoxyquinoline (89 mg) and 4-hydroxyphenyl 4-methylphenyl ketone (248 mg) obtaned in Exam- 
pie 25 were mixed arxJ stirred at 1 80 ''C for 1 0 minutes, and the reaction mixture was then purified in the same manner 
as descrbed in Example 24 to obtain 118 mg of the title compound (yield: 74%). 

^H-NMR (CDCl3» 500MHz) : 5 2. 45 (s, 3H). 4. 03 (s. 3H), 4. 06 (s. 3H). 6. 65 (d, J=5. 5Hz. 1H), 7. 27 (d. J=8. 6Hz. 
IS 2H). 7. 30 (d. J=7. 9Hz. 2H). 7. 46 (s. 1 H). 7. 49 (s. 1H). 7. 74 (d. J*7. 9Hz. 2H). 7. 91 (d. J=8. 5Hz. 2H), 8. 57 (d. 
J=4.9Hz. 1H) 

Mass spectrometry data (FD-MS. nVz) : 399 (M") 
Example 27 (Reference Example) 

20 

3- Chlorophenyl 4-hvdroQcvphenvl ketone 

4-Tri-n-butyltirvVmethQxymethylphenol (1 .282 g) obtained in Example 22 and commercially available 3-chlorot>en- 
zoyi chloride (525 mg) were dissolved in chloroform (5 mi), oommerdaily availat}le bis(tripheny^>hosphine)palladium(li) 

25 chloride (8 mg) was added, and the admixture was refluxed for 7 hours. Ttie reaction mixture was parlitfoned in ttie 
same manner as descrbed in Example 23. and the resulting ettter layer was dried with anhydrous magnesium sutfat . 
A portion (1 .563 g) of the residue (1 .91 4 g) obtained k>y removing the solvent k>y reduced-pressure distillation was dis- 
solved in tetrahydrofuran (1 ml), water (7 ml) arxi 6 N aqueous hydrochloric acid (17 mQ were added, and the admixture 
was refluxed for 8 hours. The reaction nrtixture was treated in the same manner as descrik>ed in Exanpie 23 to obtavi 

30 313 mg of the title compound (yieU: 22%). 

Mass spectrometry data (FD-MS. m^) : 232 (M^) 
Example 28 

3S 

(3-Chlorophenvni4-r(6.7^imethQxv-4^uinolvltoxvTDhenv^ 1311 

4-Chloro-6.7-dimethQxyquinotine (89 mg) and 3-cNorophenyl 4-hydrQxyphenyl ketone (279 mg) obtained in Exam- 
ple 27 were mixed and stirred at 180 "^C tor 20 minutes. The reaction mbcture was then purified in the same manner as 
40 desaibed in Example 24 to obtain 67 mg of the titie compound (yield: 40%). 

^H-NMR (COag. 500MHz) : 8 4. 05 (s, 3H). 4. 01 (s. 3H). 6. 71 (d. J=5. 5Hz. 1H), 7. 31 (d. J=8. 5Hz. 2H). 7. 51 (s, 
1H). 7. 69 (s. 1H). 7. 94 (d. J=8. 5Hz. 2H), 8. 12 (s. 1H), 7. 37-8. 03 (m. 4H) 
Mass spectrometry data (FD-MS. m/z) : 419 (M^) 

45 

Example 29 (Reference Example) 

4- t-BuNlphenvl 4-mgthQxyphenyl ketone 

50 To commercially availat)le nitrometharte (5 ml) were added commercially avaOable anisole (541 mg). commercially 
availat)le 4-t-butylbenzoyl chloride (983 mg) and commerdatly available scandium(lll) trifluoromethanesultonate (492 
mg), and the admixture was stirred at 60 ""C for 21 hours. The reaction mixture was partitioned t)etween water arxi chlo- 
roform, and the chloroform layer was then dried with anhydrous magnesium sulfiate. After removing the solvent by 
reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with 

55 hexane/acetone to obtain 862 mg of the titie compound ^eld: 64%). 

Mass spectrometry data (FD-MS. nVz) : 268 (M^) 
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Example 30 (Reference ExampI ) 
4-t-BMtYlphenYl 4-hydroxyphenyl k^jpng 

4-t-Butylphenyl 4-methoxyphenyl keton (862 mg) obtained in Example 29 was dissolved in N.N-dimethytforma- 
mide (35 ml), socfium Ihiomethdxide (562 mg) was added, and the admixture was refluxed for 3 hours under argon. Th 
reaction mixture was partitioned between 10% aqueous phosphoric add and ethyl acetate. The ethyl acetate layer was 
then dried with anhydrous magnesium sulfate and the solvent was removed by reduced-pressure distillation to obtain 
794 mg of the title compound (yield: 97%). 

^ H-NMR (CDCI3. 500MHz) : 8 1 . 36 (s. 9H). 6. 92 (d, J=8. 5Hz, 2H), 7. 49 (d. J=8. 6Hz. 2H). 7. 72 (d. J=7. 9Hz, 2H). 
7. 79 (d. J=8. 5Hz. 2H) 

Mass spectrometry data (FD-MS, tnfz) : 254 (M^ 
Example 31 

f4■t>ButytphenyO{4-f(6.7^imetha)qr■4i^uinolvl)oyyte^^ 

4-Chloro-6.7-<iimethoxyquinoline (341 mg) and 4-t43ufylphenyl 4-hydroxyphenyl ketone (775 mg) obtained in 
Example 30 were mixed and stinted at 150 for 15 minutes. The reactk)n mixture was then purified by column chro- 
matography on silica gel eluting with hexane/acetone to obtain 72 mg of the title compound (yield: 1 1%). 

^H-NMR (CDQa. 500MHz) : 5 1 . 38 (s, 9H), 4. 04 (s, 3H). 4. 06 (s, 3H). 6. 65 (d, J=5. 5Hz, 1H), 7. 27 (d, J=8. 6Hz, 
2H). 7. 45 (s, 1H), 7. 50 (S. 1H), 7. 52 (d. J=8. 5Hz, 2H), 7. 78 (d. J=a 6H2, 2H). 7. 94 (d. J=8. 6Hz, 2H). 8. 57 (d. 
J=4.9Hz.1H) 

Mass spectrometry data (FAB-MS, m^) : 442 (M^+1) 

Example 32 (Reference Example) 

4-BiDhenvl 4 -methoxyDhenyl ketone 

To commercially available nitromethane (50 mO were added commercially available anisole (3.244 g). commercially 
available 4-phenylbenzoyl chloride (6.500 g) and commercially available ytterbium(lll) trifluoromethanesulfonate (1 .861 
g), and the admixture was stirred at 60 ^'C for 24 hours. The reactton mixture was partitioned between water and chk>- 
rotonn. and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reduced-pressure di^lation, a portion (1 .00 g) of the resulting residue (9.842 g) was purified by column chromatogra- 
phy on silica gel eluting with hexane/acetone to ot>tain 300 mg of the title compound (yield: 34%). 

^ H-NMR (CDCI3, 500MHz) : 8 3. 90 (s. 3H). 6. 98 (d. J =8. 5Hz, 2H), 7. 40 (t. J=7. 3Hz, 1 H). 7. 48 (t. J=7. 3Hz. 2H), 
7. 65 (d, J»7. 3Hz, 2H). 7. 76 (d. J»8. 6Hz, 2H), 7. 85 (d. J^. 5Hz. 2H). 7. 87 (d. J»9. 2Hz, 2H) 
Mass spectrometry data (FD-MS. mfz) : 288 (M^ 

Example 33 (Reference Example) 

4-BiDhenvl 4-hvdroxyphenyl ketone 

4-Biphenyl 4-methoxyphenyl ketone (267 mg) obtained in Example 32 was dissolved in N.N-dimethylformarrude 
(20 ml), sodium thiomethoxide (162 mg) was added, and the admixture was refluxed under argon for 3 hours. The reac- 
tion mixture was partitioned between 10% aqueous phosphoric acd and ethyl acetate. The ethyl acetate layer ¥vas 
washed with 0.5 N aqueous silver nitrate and then dried with anhydrous magnesium sulfate, the solvent was removed 
t>y reduced-pressure distillation, and the resulting residue was purified by column chromatography on siPica gel eluting 
with hexane/ethyl acetate to obtain 207 mg of the title corTfX)und (yield: 82%). 

^H-NMR (CDCb. 500MHz) : 6 6. 91 (d, J=8. 5Hz. 2H), 7. 43 (t. J=7. 3Hz, 1H), 7. 52 (dd. J=7. 3Hz. 7. 9Hz. 2H), 7. 
70 (d. J=8. 5Hz, 2H). 7. 75 (d. J«7. 9Hz, 2H) 7. 77 (d. J=7. 9Hz. 2H), 7, 83 (d, J=7. 9Hz, 2H) 
Mass spectrometry data (FD-MS, wfz) : 274 (M^ 
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Example 34 

{4H(ft7-P!m^)^'4<1uirK)lYl)QXYlphenYn(4-^ 1331 

4-Chloro-6.7-dimethQxyqiinoiine (65 mg) and 4-biphenyt 4-hydrQxyphenyl ketone (79 nrig) obtained in Example 33 
were mixed and stin'ed at 1 80 "^C for 30 minutes. The reaction mixture was purified by tfiin layer chromatography n sfl- 
lea gel eluting with chloroform/ethyl acetate (10/1) to obtain 50 mg of the titie compound (yield: 37%). 

^H-NMR (CDCI3. 90MHz) : 5 4. 11 (s, 3H), 4. 14 (s. 3H), 6. 74 (d, J=5. 3Hz. 1H). 7. 30-8. 09 (m. 15H). 8. 65 (d. 
J=5.3Hz, 1H) 

Mass Spectrometry data (FAB-MS. m/^) : 462 (M^ 

Example 35 (Reference Example) 

4-Methoxyphenyl 2-naphthyl ketone 

To commercially available nitromethane (10 mQ were added commercially availat)ie anisole (1 .081 g), commercially 
avaflable 2-naphthoyl chlaide (1.906 g) and commercially available ytteit>tum(IIO trifluoromethanesiifonate (620 mg). 
and the admixture was stirred at 60 tor 8 hours. The reaction mixture was partittoned between water and chloroform, 
and the chlorolbmi layer was then dried with anhydrous magnesium sulfate. After renK>ving the solvent by reduced- 
pressure distillation, the resulting reskiue was purified by column chromatography on silica gel eluting with hexane/ethyl 
acetate to obtain 817 mg of the title compound (yield: 31%). 

^H-NMR (CDCI3. 500MHz) : $ 3. 89 (8. 3H). 6. 98 (d. J=9. 2Hz, 2H). 7. 53 (t J^. 6Hz. 1H), 7. 58 (t J»9. 2Hz. 1H), 

7. 86-7. 93 (m. 6H), 8. 21 (s. 1 H) 

Mass spectrometry data (FE>-MS, nrVSz) : 262 (M^) 

Example 36 (Reference Example) 

4-Hydroxyphenyt 2-naphthyl ketone 

4-Methoxyphenyl 2-naphtfiyl ketone (735 mg) obtained in Example 35 was dissolved in N.N-dimettiyK6rmamide (20 
mQ, sodium thiomethoxide (491 mg) was added, and the adnnxture was refluxed under argon for 5 hours. The reaction 
mixture was treated in the same manner as desGnt>ed in Example 33 to obtain 595 mg of the title compound (yieU: 
86%). 

^H-NMR (CDCI3. 500MHz) : 6 6. 93 (d. J=7. 6Hz. 2H), 7. 61 (t, J^7. OHz. 1H). 7. 67 (t. J=7. 3Hz. 1H). 7. 74 (d. J=8. 
5Hz. 2H). 7. 78-7. 80 (m. 1H), 8. 02-8. 10 (m. 3H). 8. 25 (s, 1H) 
Mass spectrometry data (FD-MS. nV^) : 248 (M") 

Exanrv>le37 

{4-[(g J-PimgthoxY4Kluir!p|Yl)0xylPhenY«](?-n9^ 1941 

4-Chloro-6,7Klimethaxyqtinoline (112 mg) and 4-hydroxyphenyl 2-naphthyl ketone (124 mg) obtained in Example 
36 were mixed and stirred at 180 ''C for 30 minutes. The reaction mixture was partitioned between saturated aqueous 
sodium hydrogen cartxxiate and chloroform, and then the cfiloroform layer was dried with anfiydrous magnesium sul- 
fate. After removing the solvent by reduced-pressure distOlation, a portion (50 mg) of the resulting residue (227 mg) was 
purified thin l^er chromatograpfiy on silica gel eluting with chtoroform/ethyl acetate (5/1 ) to obtain 1 1 mg of the title 
compound (yield: 23%). 

^H-NMR (CDCI3, 90MHz) : 6 4. 05 (s, 3H). 4. 07 (s. 3H), 6, 70 (d. J=5. 3Hz. 1H), 7. 35 (s. 1H). 7. 48-7. 90 (m. 5H), 
7. 96-8. 05 (m. 6H). 8. 29 (s. 1H). 8. 60 (d. J =5. 3Hz, 1H) 
Mass spectrometry data (FAB-MS. nVz) : 436 (M^+1) 
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Example 38 (Reference Exanrple) 

4-Methoxvphenyl 2-thienyl ketone 

To oommercially available nitromelhane (1 0 ml) were added commercially availabi anisol (1 .081 g), commercially 
available 2-thenoyt chloride (1 .466 g) and commercially available ytterbium(lll) trifluoromethanesuHbnate (620 mg). and 
the admixture was stirred at 60 ''C for 8 hours. The reaction mixture was treated in the same manner as described in 
Exanrple 35 to obtain 965 mg of the title compound (yield: 44%). 

^H-NMR (CDCI3. SOOI^Hz) : 53. 89 (s, 3H). 6. 98 (d. J=8. 5H2. 2H). 7. 16 (dd. J=3. 7Hz, 4. 9Hz. 1H). 7. 64 (d. J=3. 
7Hz. 1H), 7. 68 (d. J=4. 9Hz. 1H). 7. 90 (d, J=8. 6Hz, 2H) 
Mass spectrometry data (FD-MS. nVz) : 218 (M^ 

Example 39 (Reference Example) 

4-Hydrff<yphenyl 2-thienyl Ketone 

4-MethQxyphenyl 2-thienyl ketone (804 mg) obtained in Example 38 was dissolved in N.N-dimethytfbrmamide (30 
ml), sodium thiomethoxide (645 mg) was added, and the admixture was refluxed under argon for 5 hours. The reaction 
mbcture was partitioned in the same manner as described in Example 33. The ethyl acetate layer was dried with anhy- 
drous magnesium sulfate, the solvent was removed by reduced-pressure (fistillatioa and the resulting resickie was puri- 
fied by column chromatography on silica gel eluting with cfitofofbr m to obtain 702 mg of the title compound (yiekl: 93%). 

^H-NMR (CDCI3. 500MHz) : 5 6. 84 (brs. 1 H). 6. 93 (d. J=8. 5H2. 2H), 7. 14 (dd. J=3. 7Hz. 4. 9Hz, IH), 7. 64 (d. 
J=3. 7Hz. IH). 7. 68 (d. J=4. 9H2. IH). 7. 83 (d. J=8. 5Hz, 2H) 
Mass spectrometry data (FD-MS. wtz) : 204 (M^ 

Exanrple 40 

{4^(6.7'Dim^xy^-quinolyl)oxylph g nyl}(2-thi fflyl)methanone[3q 

4-Chlon>^,7-dimethoxyquinoline (1 12 mg) and 4-hydrQxyphenyl 2^ienyl ketone (102 mg) obtained in Example 39 
were mixed and stirred at 1 60 **C for 40 minutes. The reaction mixture was purified in the same manner as described 
in Example 24 to obtain 34 mg of the title compound (yieki: 17%). 

^H-NMR (CDQa. 500MHz) : S 4. 04 (s. 3H). 4. 07 (s, 3H). 6. 65 (d, J=5. 5Hz. IH). 7. 20 (dd. J=3. 7Hz. 4. 9Hz. 1H). 
7. 29 (d, J=8. 5Hz. 2H). 7. 47 (s. IH). 7. 49 (s, IH), 7. 70 (d, J=3. 1Hz, IH), 7. 75 (d, J=4. 9Hz. IH), 8. 00 (d. J=:8. 
6Hz. 2H). 8. 58 (d. J»5. 5Hz. IH) 
Mass spectrometry data (FAB-MS. wtz) : 392 (M^-f 1) 

Example 41 

(4-Chtorophe nyf)(4-f(6.7-dimethoxv-4-quinolyi)oxvlphenynmeth^ f37| 

4-Chloro-6.7-dinDethoxyqLfinoline (112 mg) arxJ oommercially available 4-chk>rophenyl 4-hydroxyphenyl ketone 
(349 mg) were mixed and stirred at 180 ""C for 20 minutes. The reaction mixture was purified by thin layer chromatog- 
raphy on silica gel eluting with chlorofomn/ethyl acetate (5/1) to obtain 26 mg of the title compound (yield: 12%). 

^H-NMR (CDOa. 90MHz) : 6 4. 03 (s. 3H), 4. 07 (s. 3H). 6. 66 (d, JaS. 3Hz, IH). 7. 19-'7. 34 (m, 2H). 7. AA^-T. 56 
(m, 4H). 7. 71-7. 99 (m, 4H), 8. 58 (d, J=5. 3Hz. IH) 
Mass spectrometry data (FD-MS, rnfz) : 419 (M"^ 

Example 42 

(44luorophenvlK4-f(6.7-Dimettx)xv-4-Quinotvlk)xvlDhenvllrnethanonef381 

4-Chloro-6.7-diinethoxyquinoline (112 mg) and commerctaily available 4-fluorophenyl 4-hydrQxyphenyl ketone 
(324 mg) were mixed and stirred at 1 70 ^'C for 20 minutes. The reaction mixture was then purified in the same manner 
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as described in Example 41 to obtain 114 mg of the title compound (yield: 57%). 

^H-NMR (CDCIg. 500MHz) : 54. 04 (s. 3H). 4. 07 (s. 3H). 6. 65 (d. J=5. 5Hz, 1H), 7. 18 (d, J«a 5Hz, 1H). 7. 20 (d, 
J=8. 5Hz. 1 H). 7. 27 (s, 1 H). 7. 28 (s. 1 H). 7. 47 (d. J=8. 5Hz, 2H). 7. 86 (d. J=8. 5Hz. 1 H). 7. 88 (d, J=8. 5Hz. 1 H). 
5 7. 90 (d, J=8. 5Hz. 2H). 8. 58 (d, J=4. 9Hz, 1 H) 

Mass spectrometry data (FD-MS. rntz) : 403 (M") 

Example 43 

70 f4-f(6.7-Dimethoxy^-quinolyl)oxv]pheny1}(phenyl)m ethanone[391 

4-Chloro-6,7<iimethaxyquinoline (91 mg) and commercially available 4-hydroxybenzophenone (243 mg) were 
mixed and stirred at 180 ^'C for 30 minutes. The resurtion mixture was purified in the same manner as described in 
Example 31 to otytain 38 mg of the title compound (yield: 24%). 

IS 

^H-NMR {CDOz. 90MHz) : 6 4. 03 (s, 3H). 4. 05 (s. 3H). 6. 66 (d. J=5. 3Hz, 1H). 7. 31-7. 99 (m, 11H). 8. 57 (d. 
J=:5. 3Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 385 (M^) 
20 Example 44 (Reference Exarrple) 
3.Mimethp)y toluene 

Commercially available ordnol (5.77 g) was dissolved in acetonitrile (200 ml), dimethyl sulfate (8.47 ml) and potas- 
25 sium cartxxiate (12.3 g) were added, and the admixture was reflwsd for 2.5 hours. The reaction mixture was poured 
into ice water and partitioned with chloroform, and the chloroform layer was dried with anhydrous magnesium sulfate. 
The solvent was removed by reduced-pressure distillation, and the resulting resichje was purified by column chroma- 
tography on silica gel elub'ng with hexane/ethyl acetate (5M) to obtain 5.04 g of the title compound (yield: 82%). 

30 ^ H-NMR (CDCI3. 500MHz) : 5 2. 30 (s, 3H). 3. 76 (s. 6H), 6. 30 (s. 1 H), 6. 37 (s. 2H) 

Example 45 (Reference Example) 

2.frDimethQxy-4-methylphenyl 4-melhQxyphenyl ketone 

35 

3.5- Dimethoxy toluene (1 .00 g) obtained in Example 44 was dissolved in anhydrous tetrahydrofuran (10 mi), com- 
mercially available 2.5 M n-butyllithium-hexane solution (2.90 ml) was added at -45 ^'C under nitrogen, and the admix- 
ture was stirred for 3 hours. Commercially available 4-mettioxyt>enzoyl chforide (1.23 g) was dissolved In 
tetrahydrofuran (10 ml), and the resulting solution was added slowly to the admixture at -45 ""C. The reaction mixture 

40 was stirred at room temperature for 1 hour and then partitioned between water and chloroform. The chlaoform layer 
was dried with anhydrous magnesium sulfate, the solvent was removed by reduced-pressure distillation, and the result- 
ing residue was purified by column chromatography on silica gel eluting with hexane/ethyl acetate (5/1) to obtain 384 
mg of the titie conpound (yield: 20%). 

45 ^H-NMR (CDCI3. 500MHz) : 6 2. 40 (s. 3H). 3. 69 (s. 6H). 3. 85 (s. 3H). 6. 43 (s, 2H). 6. 89 (d. J=9. 2Hz. 2H), 7. 82 
(d,J=9. 2HZ.2H) 

Example 46 (Reference Example) 

so 2.6-Dihvdroxv-4-methvtohenvl 4-hvdroxvp henyl ketone 

2.6- Dimethoxy-4-methytphenyl 4-methQxyphenyl ketone (321 mg) obtained in Example 45 was dissolved in anhy- 
drous methylene cNoride (10 ml), commerdany available boron tribromkie (349 ml) was added slowly while cooled in 
ice, and the admixture was stirred at room temperature overnight. The reaction mixture was poured into k;e water and 

55 then partitioned witti ethyl acetate. The ethyl acetate layer was washed with brine and tiien dried wftii anhydrous mag- 
nesium sulfate. The solvent was removed by reduced-pressure distillation, aixi the resulting residue was purified by col- 
umn chromatography on silk» gel eluting witfi hexane/ethyl acetate to obtain 87 mg of the titie compound (yieU: 68%). 
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^H-NMR (CDOa, 500MHz) : 5 2. 16 (s, 3H), 6. 16 (s. 2H). 6. 79 (d. J=:8. 6Hz. 2H). 7. 56 (d. J=8. SHz. 2H) 
Exanif>te47 

(2.6-PirivdrQxv-4-methvtohenvl)f4-f67Kiimethoxv-4K^tj nvBmethanon f42] 

4-Chloro^.7-diiTiethQxyquinoline (61 mg) and 2.&dihydroxy-4-niethyiphenyt 4-hydroxyphenyl ketone (100 mg) 
obtained in Example 46 were dissolved in diettiytene glycol dimettiyl ether (0.5 ml), and the solution was stinted at 1 70 
^"0 for 20 minutes. The reaction mixture was partitioned k>etween saturated aqueous sodium hydrogen cartxmate and 
chloroform, and the chlorofam layer was washed with brine and then dried with anhydrous magnesium sulfate. The sol- 
vent was renxjved by reduced-pressure distillation, and the resulting residue was purified by column chromatography 
on silica gel eiuting with chlorotonnAnethanol (100/1) to obtain 32 mg of the title compound (yield: 27%). 

^H-NMR (DMSO. 500MHz) : 

6 2. 18 (s. 3H), 3. 90 (s, 3H). 3. 95 (s. 3H). 6. 20 (s. 2H) 6. 68 (d, J=4. 9Hz. 1H). 7. 32 (d. J=r9. 2Hz. 2H). 7. 42 (s, 
1H). 7. 43 (s. 1H). 7. 82 (d, J=8. 6Hz. 2H). 8. 54 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. wlz) : 432 (MVl) 

Example 48 (Reference Examples) 

6.7-DimethQxy-4-f4-nitrophenoxv)quinQllne 

4-Chloio-67-dimethoxyquinoline (1.84 g) and commerdaHy available 4-nrtrophenol (3.42 g) was mixed and stirred 
at 170 ^'C for 50 nrarutes. After cooling to room temperature in air, aqueous socfium hydrogen cartx>nate was added to 
the reaction mixture, and the admixture was extracted 3 times with ethyl acetate, and the ethyl acetate layer was 
washed with brine and then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressu-e distil- 
lation, and the resulting residue was purified by column chromatography on silica gel eiuting with chloroform/hiettianol 
to ot>tain 4.54 g of the titie compound (yield: 89%). 

^H-NMR (COaa. 500MHz) : 8 4. 01 (s. 3H), 4. 06 (s. 3H). 6. 69 (d. J=4. 9Hz. 1H), 7, 27 (d. J=9. 1 Hz. 2H). 7, 37 (s. 
1H). 7. 47 (s, 1H). 8. 32 (d, J=9. 1Hz. 2H), 8. 62 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 326 (M^) 

Example 49 (Reference Example) 

6.7-DimethaKv-4-r4-aminQohenoxvtauinoline 

6.7-DimethQxy-4-(4-nitropherx]xy)quinoline (1.00 g) was dissolved in N.N-cfimethyHbrmamide/ethyl acetate (30 
ml/15 ml), 10% palladium hj^roidde-cartxxi (69 mg) was added, and the admixture was stin-ed at room temperature 
under hydrogen for 1 7 hours. The reaction mixture was filtered using Celite. The f fltrate was washed witti brine and then 
dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation to obtain 799 mg of the 
titie compound (yield: 88%). 

^H-NMR (CD3OD. 500MHz) : 5 4. 00 (s, 3H). 4. 00 (s. 3H). 6. 47 (d, J=5. 5Hz. 1H), 6. 82 (d, J=8. 6Hz, 2H). 6. 96 
(d. J=9. 2Hz. 2H), 7. 32 (s. 1H). 7. 62 (s. 1H). 8. 36 (d. J=5. 5Hz. 1H) 
Mass Spectrometry data (FD-MS. vnfz) : 296 (M^ 

Example 50 

N-(4-f6J-Dimethoxv-4-Q uinolinvnoxYfohenvn-3'Pvndinecafto^ 

6.7-Dimethoxy-4-(4-amincphenoxy)quinoline (57 mg) and commerdaliy available nicotinic add (37 mg) were dis- 
solved in N,N-djmethyHormamide (2 nil), 1-elhyh3-(3'KiimethylanunopropyOcartxxjiimide hydrochloride (79 mg) was 
added, and the adnfuxture was stirred at room temperature for 5 hours. The reaction mixture was partitioned t>etween 
water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with anhydrous sodium sul- 
fate. The solvent was removed by reduced-pressure distillation and the resulting crystallized product was washed with 
ether to obtain 47 mg of the titie compound (yield: 61%). 
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^H-NMR (COaa. 500MHz) : 8 4. 05 (s, 3H), 4. 06 (s, 3H), 6- 49 (d. J=4. 9H2. 1H). 7. 22 (d. J=8. 6Hz. 2H). 7. 42 (s. 
1 H). 7. 47 (dd. J=4. 9, 7. 9H2. 1 H). 7. 56 (s. 1 H), 7. 77 (d, J=i9. 2Hz. 1 H). 8. 26 (d. J=8. 5Hz. 2H). 8. 49 (d. J=4. 9H2, 
1H), 8. 79 (d, J=3. 7Hz. 1H). 9. 13 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 401 (M^) 

Example 51 

N-(4m7-DimetriQxv-4<iuifiolmvt)oxy]phe tivn-(3.4-di 

67-DimethQxy-4-(4^minophenoxy)quinoline (56 mg) and commercially available 3.4-cfimethoxyt>enzoic acid (60 
mg) were dissolved In N^NKlimethylfomiamide (2 ml). 1-ethyl-3-(3*'dimethylaniinopropyOcart>odilmide t^droctiloride 
(81 mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was parti- 
tioned t)etween water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with anhy- 
drous sodium suKate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified 
by column chromatography on silica gel eluting chloroform/acetone (10/1) to obtain 7 mg of the title compound (yield: 
8%). 

^H-NMR (CDCI3. 500MHz) : 5 3. 87 (s. 3H). 3. 87 (s, 3H). 4. 06 (s. 3H), 4. 07 (s. 3H). 6. 48 (d, J=5. 5Hz, 1 H), 6. 63 
(d. J=8. 5Hz. 2H). 7- 18 (d. J=9. 2Hz. 2H), 7. 34 (m. 2H), 7. 43 (s. 1H). 7. 55 (s. 1H). 7. 57 (s. 1H), 7. 76 (d. J=8. 
6Hz. 2H), 8. 48 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. mfz) : 460 (M^) 

Example 52 

N-f4-ff6.7-Dimethoxv-4<iuinolinvl)oxv}Dhenvl)-cyclohexanecaiboxamide f63] 

6.7-DimethQxy-4-(4^minophenQxy)(^inoline (52 mg) and oommerdaily available cydohexanecartioxylic add (46 
mg) were dissolved in N.N-dimethylff6rmamide (2 ml). l-elhyl-3-(3'KlimethylaminopropyQcartxxfiimide tiydiDchlorid 
(84 mg) was added, and the admixture was stin^ed at room temperature for 22 hours. The reaction mixture was then 
purified in the same manner as described in Example 51 to obtain 45 mg of the titie compound (yield: 64%). 

^H-NMR (CDCI3. 500MHz) : 6 1. 30 (m. 2H). 1. 56 (m. 2H). 1. 73 (m. 2H), 1. 85 (m, 2H), 1. 97 (m. 2H). 2. 26 (m, 
1H). 4. 05 (s, 3H). 4. 05 (s, 3H). 6. 43 (d. J=5. 5Hz. 1H), 7. 14 (d, J«8. 5Hz. 2H). 7. 36 (s, 1H). 7. 42 (s, 1H), 7. 55 
(8. 1H), 7. 63 (d. J=8. 5Hz. 2H). 8. 47 (d. J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS, m^) : 406 (M*^) 

Example 53 

N-(4-[(6.7-Dimethoxv-4Kl^inol^nvlk»xv^D henyl^2-furancalboxa^w^ f 64] 

6.7-Dimethoxy-4-(4-aminophenoxy)c|uinoline (55 mg) and commercially available 2-furancartx>xylic acid (32 mg) 
were dissolved in N.N-dimethylfbrmamide (2 ml), 1-ethyl-3-(3'-dimetfiylaminopropyl)caitxxliimide hydrochloride (91 
mg) was added, and the admixture was stirred at room temperature tor 22 hours. The reaction mixture was then purified 
in the same manner as described in Example 51 to obtain 35 mg of the title compound (yield: 48%). 

^H-NMR (CDCI3, 500MHz) : 6 4. 04 (s. 3H), 4. 05 (s. 3H). 6. 49 (d, J=4. 9Hz. 1H). 6. 57 (dd. J=1. 8. 8. 7Hz. 1H). 7, 
20 (d. J=8. 6Hz. 2H). 7. 28 (d. J=7. 9Hz. 1H), 7. 42 (s. 1H). 7. 51 (8. 1H). 7. 56 (s. 1H), 7. 77 (d. J=9. 2Hz. 2H). 8. 
35 (8. 1H). 8. 49 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. nV2) : 390 (M^) 

Example 54 

N-{4-[(g J-Dimgthaxy-4-quinoliny!)oxYlphenyl)-3-thiophen eca^ [6q 

6.7-Dimethoxy-4-(4-aminophenoxy)qulnoline (54 mg) and commercially available 3-thiophenecarboxylic acid (44 
mg) were dissolved in N.N-dimethyHonnamide (2 ml). 1-ethyl-3-(3'-dimetfiylanfiinopropyOcarbodiimide hydrochloride 
(82 mg) was added, and the admixture was stirred at room temperature for 31 houis. The reaction mixtur was then 
purified in the same marvier as described in Example 51 to obtain 41 mg of the title compound (yield: 55%). 
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^H-NMR (CDQa. 500MHz) : 6 4. 02 (s. 3H). 4. 04 (s. 3H). 6. 46 (d. J=5. 5Hz. 1H). 7. 17 (d. J=8. 6Hz. 2H). 7. 38 (m. 
1H). 7. 55 (d. J=1. 2Hz. 1H), 7. 56 (s. 1H). 7. 73 (d. J=a 6Hz, 2H). 8. 05 (dd, J=1. 2. 3. 1Hz. 1H). a 37 (s. 1H). 8. 
47(d,J=5. 5Hz,1H) 

Mass spectrometry data (FD-MS, m^) : 406 (M^) 
Example 55 

N^4-f(6J-DimethoxY-4^uir!olinYl)oxY|pheriYlH4-riH^ 

6,7'Dlmethoxy-4-(4-aminophenoxy)quinoline (110 mg) and commercially available 4-nitrGbenzoic acid (100 mg) 
were dissolved In N.N-dimethyfformamide (4 ml). 1-ethyl-3-<3'<iimethytarrrinopropy1)cartx)diinrude hydrochloride (176 
mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then purified 
in the same maivier as descrit)ed in Example 50 to obtain 126 mg of the title compound (yield: 77%). 

^H-NMR (DMSOdg. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 49 (d. J=5. 5Hz. 1H). 7. 29 (d. J=9. 2Hz. 2H). 7. 39 
(s. 1H). 7. 52 (s. 1H), 7. 93 (d, J^. 2Hz, 2H), a 21 (d. J<::8. 6Hz, 2H), 8. 39 (d, J=9. 2Hz. 2H), a 48 (d, J<=5. SHz, 
1H), 10. 7 (s. 1H) 

Mass spectrometry data (FD-MS, m/z) : 445 (M*) 
Example 56 

N-f44f6.7-Dimethoxy-4K^uinolinyi)oxy]phenvlV(N.N^ime<hyiam 

6.7-Dimethoxy'4-(4-aminophenQxy)quinoline (51 mg) and commercially available 4-(dimethylamino)benzoic add 
(44 mg) were dissolved in N.N-dimethyHbrmamide (2 rrri), 1-ethyl-3-(3*-dime1fiylaminopropyQcartxxiiimide hydrochlo- 
ride (83 mg) was added, arvi the ^mixture was stirred at room temperature for 16 hours. The reaction mixture was then 
purified in the same manner as descrtt)ed in Exarrpte 51 to obtain 7 mg of the title compound (yield: 10%). 

^H-NMR (CDQa. 500MHz} : 5 3. 06 (s. 6H). 4. 05 (s. 3H). 4. 06 (s. 3H). 6. 48 (d. J=4. 9Hz. 1H). a 71 (d. J=8. 6Hz. 
2H). 7. 17 (d. J=8. SHz. 2H). 7. 44 (S. 1H). 7. 57 (s, 1H). 7. 74 (d. J=8. 5Hz, 2H). 7. 81 (d. J=a 2Hz. 2H). 7. 94 (s. 
1H). a 49 (d. J=5. SHz. 1H) 
Mass spectrometry data (FD-MS. w/z) : 443 (M^) 

Exarrple 57 

N^4-r(ft7-pjrn^^hD?cy-4^uiporlr)Yl)px^ m 

6.7-Dimethoxy-4-(4^aminophenoxy)quinoline (54 mg) and commercially available 4-acetyibenzoic acid (46 mg) 
were dissolved in N.N-dimethyHbrmanude (2 mQ, 1-ethyl-3-(3'-dimethylaminQpropyl)cartxxitimide hydrochloride (87 
mg) was added, and the adnuxture was stirred at room ternperature for 22 hours. The reactfon mixture was then purified 
in the same marvier as described in Example 50 to obtain 43 mg of the title compound (yield: 53%). 

^H-NMR (DMSO-de. 500MHz) : 6 2. 66 (s. 3H). 3. 94 (s. 3H). 3. 95 (s. 3H), 6, 48 (d, J=4. 9Hz. 1H). 7. 28 (d. J=9. 
2Hz. 2H). 7. 39 (s. 1H). 7. 52 (s. 1H). 7. 94 (d. J=9. 2Hz. 2H). a 10 (m. 4H). a 48 (d. J=:5. SHz. 1H). 10. 6 (s, 1H) 
Mass spectrometry data (FD-MS. m^) : 442 (M*) 

Example 58 

N-f4-f(a7-Dimethoxv-4<iuinolinvltoxy)phenyl)-(4-buhrfphenvlkarbQxam 

6.7-Dimettioxy-4-(4-aminophenoxy)qulnoline (54 mg) and commercially available 4-butyt benzoate (54 mg) were 
dissolved in N.N-dimethyfformamide (2 mQ. 1-ettiyi-3-(3'Klimethylaminopropyl)caitxxliimide hydrochloride (85 mg) was 
added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then pioified in tfie 
same manner as described in Example 51 to obtain 65 mg of the title compound (yield: 78%). 

^H-NMR (CDQs, 500MHz) : 6 0. 95 (t. J=7. 3Hz. 3H). 1. 38 (m. 2H). 1. 64 (m, 2H), 2. 69 (t. J=8. OHz. 2H). 4. OS (s, 
3H). 4. 06 (S, 3H). 6. 48 (d. J=5. SHz. 1H). 7. 19 (d, J=a 2Hz. 2H). 7. 30 (d. 0=8. 6Hz. 2H). 7. 42 (s. 1H). 7. 57 (s. 
1H). 7. 75 (d. J=8. 6Hz. 2H). 7. 82 (d. J=8. 6Hz. 2H). a 03 (s. 1H), a 49 (d. J=5. SHz. 1H) 
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Mass spectromeby data (FD-MS. nrVz) : 456 (KT) 
Example 59 

5 N-l4-ff6.7-Dimemoxv-4K>uinQiinvl)oxv]phenvn>(4-arTO 

{4-[(6,7-D'niiethoxy>4<)uinolinyOQxy]phenyi}-(4-nttrophenyOc^^ (100 mg) was dissolved in N.N-dimethyl- 
formamide/^hyl acetate (9 ml/5 ml), 10% palladium-cartxxi (69 mg) was added, and the admixture was stirred at room 
temperature under hydrogen for 22 hours. The reaction mixture was fOtered using Celite. The f Dtrate was then distiDed 
10 under reduced pressure to remove the solvents, and the resultant residue was purified by column chromatography on 
silica gel eluting chloroform/acetone to obtain 85 mg of the title compound (yield: 91%). 

^H-NMR (DMSOdg, 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H), 5. 75 (brs, 2H). 6. 46 (d, J=4, 9Hz. 1H), 6. 61 (d, J=8. 
6Hz. 2H). 7. 22 (d. J=9. 2Hz. 2H). 7. 39 (s. 1H). 7. 52 (s. 1H), 7. 73 (d. J=8. 5Hz. 2H). 7. 89 (d, J^. 2Hz. 2H), 8. 46 
IS (d. J=5. 5Hz. 1 H), 9. 90 (s. 1 H) 

Mass spectrometry data (FD-MS. wfz) : 415 (M") 

Ex£imple60 

20 N44-f(6.7-DimethQxy«4<iuinolinvt^Qxv]Dhenvl}-4-Dyridinecartx»an^ [71] 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) and commercially available isonicotinic add (45 mg) were 
dissolved in N.N-dimethyiformamide (2 mQ. 1'ethyl-3-(3*'dim6thylamtnopropyf)cartx)diimide hydrochloride (98 mg) was 
added, and the admixture was stirred at room temperature for 62 hours. The reaction mixture was then purified in tfie 
25 same manner as descrfbeti in Example 51 to obtain 22 mg of the title compound (yield: 31%). 

^H-NMR (DMSOKle, 500MHz) : 6 3. 94 (s. 3H), 3. 96 (s. 3H), 6. 48 (d, J=5. 5Hz. 1H), 7. 29 (d. J=9. 2Hz, 2H). 7. 39 
(S. 1H). 7. 52 (s, 1H). 7. 88 (d. J=4. 3Hz. 2H). 7. 92 (d. J=8. 5H2. 2H). 8. 48 (d, J=4. 9H2. 1H). 8. 80 (d, J=4. 3Hz. 
2H). 10.6(S. 1H) 
30 Mass spectrometry data (FD-MS. nrVz) : 401 (M^) 

Example 61 

N-l4-rf67-DimethQxv-4HiuinolinvltoxvlDhenvn-2-tNoDhenecafb^ [72] 

35 

6.7-Dlmethaxy-4-(4*aminophenQxy)quinoline (50 mg) and commercially available 2-thiophenecarbQxylic add (46 
mg) were dissolved in N.N-dimethytformamide (2 ml). 1-e1hyl-3-(3*<jinr>ethylanfiirK3propyQcartxxjiimide hydrochloride 
(99 mg) was added, and the admixture was stirred at room temperature for 62 hours. The reaction mixture was tfien 
purified in the same manner as desaibed in Exanrple 51 to obtain 37 mg of the title compound (yield: 54%). 

40 

^M-NMR(CDCb, 500MHz) : 6 4.02 (S.3H). 4.04(s,3H), 6.46(d, J«5. 5Hz, 1H). 7. 11 (m, 1H), 7. 17(d. J=8. 6Hz, 
2H), 7. 40 (s. 1H). 7. 55 (m. 1H), 7. 56 (s, 1H). 7. 73 (d, J=8. 5Hz, 2H), 7. 73 (m. 1H). 8. 38 (s. 1H), 8. 48 (d. J=4. 
9Hz. 1H) 

Mass spectrometry data (FD-MS. wfz) : 406 (M*) 

45 

Example 62 

N-f4-r(6.7-Dimethoxv-4K^uinoiinvttoxv]Dhenvl}--443iDhenvlcartx)xanfi^ 

so 6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was suspended In triethylamine/methyiene chloride (3 ml/2 
ml), commercially available biphenylcaitonyl chloride (80 mg) was added, and the admixture was stirred at room tem- 
perature for 25 hours. Aqueous sodium hydrogen cartx>nate was added to the reaction mixture, and the resulting admix- 
ture was extracted with ethyl acetate. The ethyl acetate layer was washed with brine and then dried with anhydrous 
sodium sulfate. The solvent was removed by reduced-pressure drstillation, and the resulting residue was purified by col- 

55 umn chromatograpfiy on silica gel eluting with chlorotomVacetone and further by washing resulting crystals with ace- 
toneto obtain 9 mg of the title compound (yield: 10%). 

^H-NMR (DMSO-ds. 500MHz) : 6 3. 95 (s. 3H). 3. 95 (s. 3H). 6. 48 (d. J=5. 5Hz, 1H), 7. 28 (d. J=9. 2Hz. 2H). 7. 40 
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(S, 1H), 7. 43 (t J=7. 3Hz. 1H). 7. 50-7. 53 (m. 3H). 7. 77 (d. J=7. 3Hz, 2H). 7. 85 (d, J=8. 6Hz. 2H). 7. 96 (m, 2H). 
8. 08 (d. J=r8. 5Hz, 2H). 8. 48 (d. J«4. 9Hz. IH). 10. 4 (s. 1H) 
Mass spectrometry data (FD-MS, nVz) : 476 (M^) 

Example 63 

N-f4-fffiJ-Pimethoxv-4Hiuinolinvlk>XYlDhenvll-(44xjtoxvt ^ 

6,7-Djmethoxy-4-(4-aminophenoxy)quinorme (52 mg) was suspended in triethylamine/methylene chlorde (3 rrU2 
ml), oommerciafly available 4-txitoxybenzoyl chloride (0.07 ml) was added, and the admixture was stirred at room tem- 
perature for 30 hours. The reaction mixture was then purified in the same manner as described in Example 62 to obtain 
34 mg of the title compound (yield: 41%). 

^H-NMR (CDCI3, 500MHz) : 6 0. 99 (t J=7. 3Hz, 3H). 1. 52 (m. 2H), 1 . 80 (m. 2H). 4. 03 (m. 2H). 4. 04 (s. 3H). 4. 
05 (S. 3H). 6. 47 (d. J=4. 9H2. 1H). 6. 95 (d. J=9. 2Hz. 2H). 7. 18 (d. J=9. 2Hz. 2H). 7. 46 (s. 1H). 7. 57 (s, 1H). 7. 
74 (d, J=9. 2H2. 2H), 7. 86 (d. J=9. 2Hz. 2H). 8. 10 (s. 1H). 8. 49 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, nVz) : 472 (M^) 

Exanrple64 

N-f4-rf6.7-Dimethoxv-4Kiuinolinvtkixv!DhenylW4-b^ psi 

67-Dimethoxy-4-(4-aminGphenQxy)quinoline (52 mg) and commerciaOy available 4-bromobenzoic acid (78 mg) 
were dissolved in N.N<limethytfbrmamide (2 ml), 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide hydrochloride (102 
mg) was added, and the admixture was stirred at room temperature for 1 7 hours. The reaction mixture was then purified 
in the same manner as described in Example 51 to obtain 43 mg of the title compound (yield: 52%). 

^H-NMR (CDCI3. 500MHz) : 5 4. 07 (s. 3H). 4. 07 (s, 3H). 6. 53 (d. J=5. 5Hz. IN), 7. 22 (d, J=9. 2Hz, 2H), 7. 37 (s. 
1H). 7. 50 (S, 1H). 7. 62 (s, 1H). 7. 65 (d. J=8. 6Hz, 2H), 7. 84 (d, J=a 6Hz. 2H), 7. 86 (d, J*8. 6Hz, 2H), 8. 41 (d. 
J>=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. mfz) : 478 (M^. 480 (M^42) 
Example 65 

N^4^^6J-P}methOKy^^4^lliPO^^^yt)oy^pheny^^ 

6,7-DimethQxy-4-(4-aminophenQxy)C|uinoline (100 mg) and commercially available nx>nomethylterephthalic add 
(130 mg) were dissolved in N.N-dimettrylfbrmantide (4 mO. 1-ethyl-3-(3*-dimethylamincpropyI)carbodiimide hydrochlo- 
ride (227 mg) was added, and the admixture was stin-ed at room temperature for 18 hours. The reaction mixture was 
then purified in the same manner as described in Example 51 to obtain 99 mg of the title conpound (yield: 64%). 

^H-NMR (COag. 500MHz) : 8 3. 98 (s, 3H). 4. 06 (s. 3H), 4. 06 (s. 3H). 6. 49 (d. J=4. 9Hz. 1H). 7. 22 (d. J=9. 2Hz. 
2H), 7. 43 (s. 1H). 7. 56 (s, 1H). 7. 76 (d, J=9. 2Hz, 2H). 7. 97 (d. J=8. 6H2. 2H). 8. 18 (d. J=8. 6Hz. 2H). 8. 49 (d, 
Js5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. vn/z) : 458 (M+) 
ExarTple66 

N-f4-f(6.7-Plmethoxv-4-QuinQlinvlk)xvlDhenvl)-2-pvridinec artooxa^^^ 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) and commercially available picolinic add (42 mg) were cfis- 
solved in N.fsWimethylformamide (2 ml), 1-ethyl-3-(3'-dimethylaminopropyl)caibodnmide hydrochloride (123 mg) was 
added, and the admixture was stin^ed at room temperature tor 19 hours. The reaction mixture was then purified in tfie 
same manner as described in Example 51 to obtain 38 mg of the title compound (yield: 56%). 

^H-NMR (CDClg, 500MHz) : 5 4. 06 (s. 3H). 4. 06 (s. 3H). 6. 49 (d. J=5. 5Hz. 1H). 7. 23 (d, J=8. 6Hz, 2H), 7. 43 (s. 
1H). 7. 51 (m. 1H). 7. 58 (s. 1H). 7. 89 (d, J=9. 2Hz, 2H). 7. 94 (m. 1H). 8. 33 (d. J=8. OHz, 1H), 8. 50 (d. J=5. 5H2, 
1H). 8. 64 (dd. Jsl. 8, 4. 9Hz, 1H) 
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Mass spectrometry data (FD-MS, nrVz) : 401 (M^ 
Example 67 

N-(4-f(6.7-Dimeth xv-4-Quinofinyl) xvlDhenvft-(4-hvdroxvcartxxiytphenvltoartx>xamid 178] 

{4-[(6 J-Dimethoxy-4K)uirioliriyOQxy]phertyl}-(4-me^ was dissolved in methanol (3 

ml). 33% aqueous potassium hydroxide (1 .5 was added, and the admixture was stirred at room temperature for 2 
hours. The reaction mixture was washed 2 times with ethyl acetate, and the water layer was neutralized with dilute 
hydrocholoric acid and extracted 2 times with chloroform. The chloroform layer was dried with sodium sulfate, and the 
solvent was then removed by reduced-pressure distillation to obtain 34 mg of the title compound (yield: 45%). 

^H-NMR (DMSO-de, 500MHz) : 6 3. 93 (s. 3H), 3. 94 (s, 3H). 6. 47 (d, J=5, 5Hz. 1H). 7. 28 (d, J=9. 2Hz. 2H). 7. 39 
(s. 1H). 7. 51 (S. 1H). 7. 92 (d. J=9. 2Hz, 2H). 8. 07 (m, 4H). 8. 47 (d. J=5. 5Hz. 1H). 10. 5 (s, 1H) 
Mass spectrometry data (FD-MS. nVz) : 444 (M") 

Example 68 

N-{4-r(6.7-Dimethoxv-4-Quinorinyl)oKylphenylka«dopentanecart)o^ rzSI 

67-Dimethoxy-4-(4-arTttnophenoxy)quinoline (53 mg) and oommerclaliy available cyclopentanecartx)xylic acid (66 
mg) were dissolved in N.N-dimethyltonnanrude (2 ml). 1-ethyl-3-(3''dimethyianiinopropyOcaitxx£imide hydrochloride 
( 1 1 0 mg) was added, and the admixhjre was stin'ed at room temperature for 1 7 hours. The reaction mixture was purified 
in the same manner as described in Example 51 to obtain 35 mg of the title compound (yield: 50%). 

^H-NMR (CDCI3. 500MHz) : 6 1. 64 (m. 2H). 1, 81 (m. 2H). 1. 91 (m. 4H). 2. 75 (m. 1H). 4. 04 (s. 3H). 4. 04 (s. 3H). 
6. 44 (d. J=4. 9Hz. 1H). 7. 13 (d. J=9. 2Hz. 2H). 7. 45 (s, 1H). 7. 55 (m. 1H). 7. 65 (d. J=8. 6Hz. 2H). 8. 47 (d. J=5. 
5Hz. 1H). 

Mass spectrometry data (FD-MS. nV^) : 392 (M^) 
Example 69 

fHA-ll^J-Dlw^/l^-A^^^ pi] 

6,7-Dimethoxy-4-(4naminophenoxy)quinoline (51 mg) and commercially available adamantanecarboxylic add (110 
mg) were dissolved In N.N-dimethylformamide (2 ml). 1-ethyl-3-(3'<limetfiytanfiinopropyl)cartxxliirnide hydrochloride 
(107 mg) was added, and the admixture was stirred at room temperature for 15 hours. The reaction mixture was purrfied 
in the same manner as described in Example 51 to obtain 13 mg of the title compound (yield: 17%). 

^H-NMR (CDCI3. 500MHz) : 6 1 . 82 (m. 6H). 2. 00 (m. 6H). 2. 13 (m. 3H). 4. 05 (s. 3H). 4. 05 (s, 3H). 6. 44 (d. J=4. 
9Hz, 1H). 7. 15 (d. J=9. 2Hz. 2H). 7. 42 (s. 1H). 7. 55 (m. 1H), 7. 64 (d. J:=9. 2Hz. 2H). 8. 46 (d. J=4. 9Hz. 1H), 
Mass spectrometry data (FD-MS. m^) : 458 (M^) 

Example 70 

N-(4-ff67-Dimethaxv-4^uinolinvl)oxy]phenylH4-aoetaKVDhen^^ 

6.7-Dimethoxy<4-(4-aminophenQxy)quinoline (110 mg) and commercially available 4-acetQxybenzoic acid (207 mg) 
were dissolved in N.N-dimethylfonnamide (6 ml). 1-etfiyl-3-(3'-dimethylaminopropyl)cart)odiimide hydrochloride (223 
mg) was added, and the admixture was stirred at room temperature for 7 hours. The reaction mixture was then purified 
in the same manner as described in Exarrple 51 to obtain 1 23 mg of the title compound (yield: 72%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 35 (s. 3H). 4. 06 (s. 3H). 4. 06 (s. 3H), 6. 49 (d. J=:4. 9Hz. 1H). 7. 21 (d. Ja9. 2Hz. 
2H). 7. 25 (d. J=9. 1Hz. 2H). 7. 43 (S. 1H). 7. 56 (s. 1 H). 7. 73 (d. J=9. 2Hz. 2H). 7. 87 (s. 1H). 7. 93 (d. J=:8. 6Hz. 
2H).8.50(d.J=5. 5Hz. 1H). 
Mass spectrometry data (FD-MS. rnfz) : 458 (M^) 
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Exarrple 71 

N-(4-[(6.7-DimethoxY-4<iuinolinvlk)xvlDhenv1)-2'(S'acetoxvnaDhthvt)^ 

6.7-Dtmethoxy-4-(4-aminophenoxy)quinoline (51 mg) and commercially available 6-acetoxy-2-naphthoic add (121 
mg) were dissolved In N.N-dimethyfformamide (2 ml). 1-ethyl-3K3'-diniettYylaminopropyl)cartxxjiinvd hydrochloride 
(124 mg) was added, and the admixture was stin-ed at room temperature for 13 hours. The reaction mixture was then 
purified in the same manner as descrit)ed in Example 51 to otjtain 66 mg of the title compound (yield: 75%). 

^H-NMR (DMSOde. 500MHz) : 6 2. 38 (s, 3H), 4. 03 (s. 3H), 4. 05 (s. 3H). 6. 49 (d. J=5. 5Hz. 1H). 7. 20 (d. J=9. 
2Hz. 2H), 7. 30 (dd. J=2. 4. 9. 2Hz. 1H). 7. 42 (s. 1H). 7. 57 (m. 1H). 7. 61 (d. J=1. 8Hz. 1H), 7. 81 (d. J=9. 2Hz, 
2H). 7. 86 (d. J=8. 6Hz, 1H). 7. 89 (d, J=9. 2Hz. 1H). 7. 94 (d, J=8. 6Hz. 1H). 8. 38 (s. 1H). 8. 49 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 508 (M^ 

Exanple72 

N-(4-ff6.7-DimethQxy-4<iuinolinvnoxv^phen v!H4-hvdroxvDhenvl^^ 

N-{4-[(6.7-Dimethoxy-4-quinol!nyl)GKy]phenylH4-acetoxyphenyOcartx>xami (103 mg) was dissolved in methanol 
(4 mi), 35% aqueous potassium hydroxide (2 ml) was added, and the admixture was stirred at room tenperature for 5 
hours. The reaction mixture was partitioned with ethyl acetate^vater. and the ethyl acetate layer was washed with brine 
and then dried with anhydrous socfium sulfate. The solvent was renrxjved by reducedi3ressure distfllation, arvi the 
resulting crystals were washed with ether to obtain 77 mg of the title compound (yield: 82%). 

^H-NMR (DMSO-de. 500MHz) : 6 3, 94 (s. 3H). 3. 95 (s. 3H). 6. 46 (d. J=4. 9Hz. 1H). 6. 87 (d. J=8. 5Hz. 2H). 7. 24 
(d. J=9. 2Hz, 2H). 7. 39 (s, 1H), 7. 52 (s, 1H), 7. 87 (d. J=a 6Hz, 2H). 7. 90 (d. Js9. 2Hz, 2H). 8. 47 (d. Jo5. 5Hz. 
1H), 10. 1 (s. 1H) 

Mass spectrometry data (FD*MS. nVz) : 41 7 (MVl) 
Exanple 73 

N-l4-W6.7-DimethQxy>4KJuinolinvltoxvlDhenvlV-2-(6-hvd rQxvnaDhthvlk^^ 

N-{4-[(6.7-Dimethoxy-4K^uinolinyt)oxy]pheny1}-2-(6-acetQxynaphlhyl)cartx)xamid (47 mg) was dissolved in metha- 
nol (4 ml). 35% aqueous potassium hydroxide (2 ml) was added, and the admixture was stirred at room temperature for 
5 hours. The reaction mixture was then purified in the same matter as described in the Example 72 to obtain 37 mg of 
tfie title compound (yield: 86%). 

^H-NMR (DMSOdg. 500MHz) : 6 3. 95 (s. 3H). 3. 95 (s. 3H). 6. 49 (d. J=4- 9Hz. IN). 7. 18 (m. 1 H). 7. 20 (s. 1H), 
7, 27 (d. J=8. 6Hz. 2H). 7. 39 (s. 1H). 7. 53 (s. 1H), 7. 80 (d. J=8. 5Hz. 1H). 7. 92^7. 98 (m. 4H). 8. 47-8. 48 (m. 
2H). 10. 0 (brs. 1H). 10. 4 (s. 1H) 
Mass spectrometry data (FO-MS, m/z) : 467 (M^+1) 

Example 74 

N-(4-Methoxyphenyl)-N'-(4-[(6,7-dimethoxy-4- 
quinolinyl)oxy]phenyl)urea [43] 



6.7-DimethQxy-4-(4-aminophenQxy)quinoline (53 mg) was dissolved in toluene (3 ml) with heat. 4-methoxyphenyl 
isocyanate (0.2 ml) was added, and the admixture was ref lu3»J with heat for 30 minutes. The separated crystals were 
filtered and washed with toluene to obtain 54 mg of the title compound (yield: 68%). 

^H-NMR (DMS0<l6» 500MHz) : 8 3. 72 (s. 3H). 3. 94 (s, 3H). 3. 95 (s, 3H). 6. 44 (d. J=4. 9Hz. 1 H). 6. 87 (d. J=8. 
5Hz, 2H). 7. 19 (d. J=9. 2Hz. 2H). 7. 37 (d. J=8. 5Hz. 2H). 7. 38 (s. 1 H). 7. 52 (s. 1 H), 7. 58 (d, J=8. 5Hz. 2H). 8. 46 
(d, J=5. 5Hz. 1H), 8. 50 (s. 1H). 8. 73 (s. 1H) 
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Mass spectrometry data (FD-MS, rnU) : 445 (M+) 
Example 75 

N-(4-Fluorophenyl )-N' - {4-[( 6,7"Ciimethoxy-4- 
quinolinyl )oxy] phenyl) urea [44] 

6.7-Dimethoxy-4-(4naminophenoxy)quirK)line (54 mg) was dissolved in toluene (3 ml) with heat 4-f luorophenyl ]so- 
cyanate (0.2 ml) was added, and the admixture was refluxed wHh heat for 70 minutes. The separated aystals were f i- 
tered and washed with toluene to oblain 38 mg of the title conpourxJ (yield: 48%). 

^H-NMR (DMSOdg. 500MHz) : 6 3. 94 (s, 3H). 3. 95 (s. 3H). 6. 44 (d, J=4. 9H2. 1 H). 7. 12 (m, 2H), 7. 19 (m. 2H), 
7. 38 (s. 1H). 7. 47 (m. 2H). 7. 51 (s, 1H). 7. 59 (d, J=9. 2Hz, 2H), 8. 45 (d. J=:5. 5Hz, 1H). 8. 72 (s, 1H), 8. 79 (s, 1H) 
Mass spectrometry data (FD-MS. w/z) : 433 (M^) 

Example 76 

N-( 4-Bromopher\yl )-N' - (4 - [ ( 6, 7-dimethoxy"4" 
quinolinyl )oxy] phenyl) urea [45] 



6.7-Dimethoxy-4-(4-aminophenaxy)quinoline (52 mg) was dissolved in toluene (3 ml) with heat. 4-bromophenyl iso- 
cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 50 minutes. The separated crystals were f i- 
tered and washed with toluene to oblain 56 mg of the titie compound (yield: 64%). 

^H-NMR (DMSO^le, 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s, 3H). 6. 44 (d. J=5. 5Hz. 1H), 7. 19 (d, J=9. 2H2, 2H). 7. 39 
(s. 1H). 7. 45 (m, 4H), 7. 51 (s, 1H), 7. 59 (d. J=9. 2H2, 2H). 8. 46 (d. J=:5. 5Hz. 1H). 8, 86 (s. 1H). 8. 86 (s, 1H) 
Mass spectrometry data (FD-MS. wfz) : 493 (M^). 495 (M*42) 

Example 77 

N-(4- [ ( 6, 7 "Dimethoxy- 4 -quinolinyl )oxy] phenyl }-N ' 4- 
nitrophenyl )urea [46] 



6.7-Dimethoxy-4-(4^minophenQxy)quinoline (103 mg) was cfissotved in toluene (10 ml) with heat. 4-nitrophenyl 
isocyanate (366 mg) was added, and the admixture was refluxed with heat for 60 minutes. The separated aystals were 
filtered and washed with toluene to obtain 141 mg of the title oompound (yield: 88%). 

^ H-NMR (DMSO-de. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s, 3H). 6. 45 (d. J=5. SHz. 1H), 7. 23 (d. J=8. 6Hz. 2H). 7. 39 
(s. 1H). 7. 51 (8. 1H). 7. 62 (d. Ja9. 2Hz. 2H). 7. 71 (d. J»9. 2Hz. 2H). 8. 20 (d. Jo9. 2Hz, 2H). 8. 46 (d. J»5. 5Hz. 
1H).9.08(S. 1H),9.49(S. 1H) 
Mass spectrometry data (FD-MS. wfz) : 460 (M^) 
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Example 78 

N-(4-Butylphenyl)-N'-{4-[(6,7-dimethoxy-4- 
quinolinyl )oxy] phenyl) urea [47] 



6 J-Dimethoxy'4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (3 ml) with heat. 4-buty!phenyt iso- 
cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 26 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 36 mg of the title compound 
(yield: 45%). 

^H-NMR (CDCIs/CDsOD. 500MHz) : 6 0. 93 (n% 3H), 1. 35 (m. 2H). 1. 57 (m. 2H), 2. 57 (m. 2H). 4. 06 (s, 3H). 4. 
06 (s. 3H), 6. 49 (m, 1H). 7. 14 (m, 4H), 7. 33^7. 62 (m. 6H). 8. 39 (m, 1H) 
Mass spectrometry data (FD-MS. m/z) : 471 (M^) 

Example 79 

N-( 4-aniinophenyl ) ' - (4-[ ( 6, 7"dimethQxy~4- 
quinolinyl )oxy] phenyl) urea [48] 



N4M(67-Dimethoxy-4Kiuinotinyl)oxy]phenyl}-N44-nltro)pheny]urea (111 mg) was dissolved in N.N*dimethytfor- 
mamide (7 ml), 10% palladium hydroxide-carbon (100 mg) was added, and the admixture was stirred at room temper- 
ature under hydrogen for 22 hours. The reaction mixture was f Otered using Celite. The f atrate vvas washed with brine 
and then dried with anhydrous sodium suKate. The solvent was removed tsy reduced-pressure distillation to obtain 66 
mg of the title compound (yield: 63%). 

^H-NMR (DMSO-de. 500MHz) : 5 3. 94 (s. 3H), 3. 94 (s. 3H). 4. 74 (brs. 2H). 6. 43 (d. J:=4. 9Hz. 1H), 6. 52 (d, J>8. 
6Hz. 2H). 7. 08 (d, J=8. 6Hz. 2H). 7. 16 (d. J«9. 2Hz, 2H), 7. 38 (s. 1H), 7. 51 (s, 1H). 7. 55 (d. J=9. 2Hz, 2H). 8. 14 
(s. 1H), 8. 45 (d. J=4. 9Hz. 1H), 8. 61 (s, 1H) 
Mass spectrometry data (FD-MS. m^) : 430 (M^) 

Example 80 

N-(4-Acetylphenyl)-N'-{4-[(6,7-dimethoxy-4- 
quinolinyl )oxy] phenyl) urea [49] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (3 ml) with heat, 4-acetylphenyl iso- 
cyanate (21 0 mg) was added, and the admixture was refluxed with heat for 20 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chlorof6rm/!ac8tone (10/1) to obtain 50 mg of tfte title 
compound (yield: 64%). 

^H-NMR (CDCI3/CD3OD. 5OOMH2) : 6 2. 59 (S, 3H), 4. 07 (5, 3H), 4. 07 (s. 3H). 6. 50 (d, J=5. 5Hz, 1H). 7. 17 (d, 
J=8. 5Hz. 2H). 7. 36 (s. 1 H). 7. 58 (s, 1 H), 7. 58 (d. J=8. 5Hz. 2H), 7. 60 (d, J=8. SHz. 2H). 7. 94 (d, J«8. 5Hz, 2H), 
8.40(d, J=5. SHz.lH) 

Mass spectrometry data (FD-MS, tn/z) : 457 (M^ 
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Example 81 



N~{4- [ ( 6 , 7-Dimethoxy-4-quinolinyl )oxy] phenyl }-N ' - ( 4- 
phenoxyphenyl)urea [50] 



67-Dimethoxy-4-(4-aminophenQxy)qijinoline (53 mg) was dissolved in toluene (3 ml) with heat 4-phenoxyphenyl 
isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 30 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 55 mg of the title com- 
pound (yield: 60%). 

^H-NMR (CDaa^CDaOD, 500MHz) : 6 4. 46 (s. 3H), 4. 46 (s, 3H). 6. 51 (m. 1 H), a 98-7. 62 (m, 15H), 8. 40 (m. 1H) 
Mass spectrometry data (FD-MS, m^) : 507 (M^) 

Example 82 

N->( 4-Isopropylphenyl )-N'-{4-[(6, 7-diinethoxy-4- 
quinolinyl)oxy]phenyl}urea [51] 



6,7-Dimethoxy-4-(4-aminophenoxy)G|uinoline (51 mg) was dissolved in toluene (3 ml) with heat 4-isopropylphenyl 
isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 26 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chlorofornVacelone (10/1) to obtain 70 mg of the tide com- 
pound (yield: 90%). 

^H-NMR (CD3OD, 500MHz) : 6 1. 18 (d. J=6. 7Hz. 6H), 2. 82 (m, 1H), 3. 97 (s. 3H), 4. 01 (s, 3H). 6. 37 (d, J==5. 5H2. 
1H). 7. 04 (d. J=8. 5Hz, 2H). 7. 11 (d. J=8. 5Hz. 2H). 7. 25 (d. J=8. 5Hz. 2H), 7. 26 (s. 1H)» 7. 38 (s. 1H). 7. 41 (d. 
J=9. 2Hz, 2H), 7. 54 (s. 1H), 7. 82 (s, 1H), 8. 03 (s. IH). 8. 42 (d. J=:5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. mfz) : 457 (M^) 

Example 83 

N-(4-Trif luoromethylphenyl )-N' -{4- [ ( 6 , 7-dimethoxy-4- 
quxnolinyl)oxy]phenyl)urea [52] 



67-Dlmethoxy-4-(4nanQnophenoxy)quinoline (53 mg) was dissolved in toluene (3 ml) witti heat, 4-1rifluoromethyl- 
phenyl isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 10 minutes. The separated crystals 
were f Otered and washed with toluene to obtain 77 mg of the tifle compound (yield: 88%). 

^H-NMR (CDCI3, 500MHz) : 6 4. 05 (s. 3H). 4. 05 (s, 3H). 6. 52 (d. J=5. 5Hz. IH). 7. 18 (d, J=9. 2Hz, 2H). 7. 36 (S, 
IH), 7. 56 (s, IH), 7. 59 (d, J=8. 6Hz. 2H). 7. 62 (d, J=8. 6Hz, 2H), 7. 63 (s. IH), 8. 40 (d, J=5. 5Hz. IH) 
Mass spectrometry data (FD-MS. nV^) : 483 (M^) 

Example 84 

N-(4-n-Butylpher\yl)-N'-{4-[(6,7-dimethoxy-4- 
quinolyl)oxy] phenyl }urea [147] 

6.7-DimethQxy-4-(2^mtnophenoxy)quinoline (56 mg), which was obtained, analogously to Example 49. by reduc- 
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ing 6.7-dimethoxy-4-(2-nitrophenoxy)qutnoline obtained in the same manner as descrbed in Example 48, except that 
2-nitrQphenol was used in plac of 4Hirtrophenol, was dissolved in toluene (3 ml) with heat. 4-n-butylphenyt isocyanate 
(0.2 ml) was added, and the admixture was refluxed with heat for 30 minutes. The resulting residue was purified by 
chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 45 mg of the titie compound (yield: 50%). 

^H-NMR (CDCI3, 500MHz) : 6 0. 89 (t J=7. 3Hz. 3H). 1. 30 (m. 2H). 1. 52 (m. 2H). 2. 50 (m. 2H). 3. 90 (s. 3H). 3. 
93 (s. 3H). 6. 22 (d, J=4. 9Hz, 1H), 6. 87 (d. J=7. 3Hz. 1H). 6. 96- 7. 01 (m. 4H). 7. 15 (brs. 1H). 7. 28-7. 31 (m, 
4H), 8. 12 (brs, 1H). 8. 26 (d, J»4. 9Hz. 1H). 8. 58 (d. J=7. 9Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 471 (M^ 

Exanrple85 

N-(4-n-Butylphenyl)-N'-{3-[(6,7-dimethoxy-4- 
quinoly 1 ) oxy ] phenyl ) urea [91] 



6.7-Dimethoxy-4-(3-aminophenoxy)quino(ine (51 mg). which was obtained, analogously to Example 49, by reduc- 
ing 6.7-dimethQxy-4-(3-nitrophenoxy)quinoline obtained in the same manner as descried in Exanrple 48, except that 
3-nitrophenol was used in place of 4-nitrophenol. was dissolved in toluene (3 ml) with heat 4-n-butylphenyl isocyanate 
(0.2 ml) was added, and the admixture was refluxed with heat for 50 minutes. The resulting residue was purifted by 
chromatography on sifica gel eluting with chlorofbrm/'acetone (10/1) to obtain 26 mg of the title compound (yield: 32%). 

^H-NMR (CDCI3. 500MHz) : $ 0. 89 (t J=7. 3Hz. 3H). 1 . 30 (m. 2H). 1 . 52 (m. 2H). 2. 51 (m. 2H). 3. 95 (s. 1 H). 4. 
00 (s. 1H). 6. 49 (d. J=5. 5Hz. 1H). 6. 81 (d. J=8. OHz. 1H). 7. 04 (d. J=:7. 9Hz, 2H), 7. 21^7. 30 (m. 5H). 7. 37 (s. 
1H). 7. 51 (s. 1H), 7. 84 (brs, 1H). 8. 24 (brs, 1H), 8. 43 (d. J=4. 9H2, 1H) 
Mass spectrometry data (FD-MS, vn/z) : 471 (M^ 

Example 86 

N-n-Butyl->N* -(4- [ ( 6^ 7-diniethoxy-4-qulnolyl ) oxy] phenyl }urea 
[139] 



6.7-DimethQxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (3 mQ with heat, n-butyl isocyanate 
(0.2 ml) was added* and the admixture was refluxed with heat tor 14 hours. The resulting residue was purified by chro- 
matography on silica gel eluting with chtorofbrmAacetone (10/1) to obtain 31 mg of the title compound (yield: 46%). 

^H-NMR (CDCI3, 50OMH2) : 6 0. 93 (t. J=7. 3Hz. 3H), 1. 37 (m. 2H). 1. 53 (m, 2H). 3. 28 (m, 2H). 4. 04 (s, 3H), 4. 
04 (s. 3H). 5. 04 (brs. 1H). 6. 44 (d. J=5. 5H2. 1H). 6. 98 (brs. 1H), 7. 11 (d, J=9. 2H2, 2H), 7. 41 (s. 1H), 7. 43 (d. 
Js9. 2Hz. 2H). 7. 55 (s* 1H). 8. 46 (d. J»4. 9 Hz. 1H) 
Mass spectrometry data (FD*MS. wfz) : 395 (M^ 

Example 87 

N-f4-f6.7-Dimethoxv-4^uinoMtoxvlDhenvl^f4-trifluoromethvtohenvn^ ^ 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) and commercially available 4-trifluoromethanebenzoic add 
(102 mg) were dissolved in N.N-dimethylformamide (3 ml). 1-ethyt-3-(3'-dimethylaminopropyl)cartxxliimide hydrochlo- 
ride (102 mg) was added, and the admixture was stirred at room temperature for 14 hours. The reaction mixture was 
partitioned between mter and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with 
anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting crystallized 
product was washed with etfiyl acetate to obtain 32 mg of the title compound (yield: 38%). 

^H-NMR (CDCI3. 500MHz) : 5 4. 04 (s, 3H). 4. 05 (s. 3H). 6. 48 (d. J=4. 9Hz. 1H). 7. 22 (d. J=8. 5Hz. 2H). 7. 41 (s, 



56 



EP0860433A1 

1 H), 7. 55 (s, 1 H). 7. 76 (d, J=8. 5Hz. 2H). 7. 76 (d. J=:8. 6Hz. 2H), 8. 02 (d. J=7. 9Hz. 2H). 8. 13 (brs. 1 H), 8. 49 (d, 
J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS, nVz) : 468 (M*) 
Example 88 

N-f4>f6.7-Dimethaxv^Kiuindvlk>xvlDhenvlH4H:ydohexv» ph 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) and oommercially availat)le 4-cyclohexy(t)enzoic add (109 
mg) were dissolved in N.N-dimethyfformamide (3 ml). 1-ethyl'3'(3*-dimethylaminopropyt)cartxxltimide hydrochloride 
(110 mg) was added, and the admixture was stirred at room temperature for 14 hours. The reactbn mixture was then 
purified in the same manner as described in Example 51 to ot>tain 54 mg of the title compound (yield: 64%). 

^H-NMR {CDCI3, 5OOMH2) : 6 1. 25-1. 86 (m. 10H). 2. 55 (m. 1H). 4. 01 (s. 3H). 4, 03 (s. 3H). 6. 46 (d. J=5. 5Hz. 
1 H). 7. 16 (d. J=8. 5Hz. 2H). 7. 27 (d. J=7. SUz, 2H). 7. 39 (s. 1H). 7. 55 (s. 1H). 7. 75 (d. J=9. 2Hz, 2H). 7. 83 (d. 
J=8. 6Hz. 2H). 8. 46 (d, J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS. m/i) : 482 {M^) 

Example 89 

N-f3467-Pimethaxv-4-QuinolvlV)xylDhenvlH44^)uhrtphenv^ 

6.7-Dim6thoxy-4-(3^minophenoxy)quinoline (54 mg) and commerdally available 4-t4xjtyt benzoic acid (102 mg) 
were dissolved in N.N-dtmethyffomiamide (3 ml). 1-ethyl-3-(3*-dimethylaminopropyl)cartxxliimide hydrochloride (106 
mg) was added, and the admixture was stirred at room temperature for 6 hours. The reaction mixture was then purified 
in the same manner as described in Example 51 to obtain 29 mg of the title compound (yield: 35%). 

^H-NMR (CDCI3. 5OOMH2) : 5 1. 34 (s. 9H), 4, 01 (s. 3H). 4. 04 (s. 3H). 6. 55 (d. J=4. 9H2. 1H). a 97 (d. J=7. 3H2, 
1H). 7. 29-7. 68 (m, 7H). 7. 85 (d. J=7. 9Hz. 2H). 8. 48 (d, J=4. 9Hz, 1H), 8. 59 (biB, IH) 
Mass spectrometry data (FD-MS, nVz) : 456 (M") 

Example 90 

rshl3-f6.7-DimethQxy-4-<|uinolyl)tMo]phenyl)-(4^t4iu^^ [160] 

6.7-Dimethoxy-4-(3^minophenytthio)quinoline (62 mg) and commerdally avaiiat)le 4-t-butyl benzoic add (109 mg) 
were dissolved in N.N-dimethyttormamide (3 mQ, l-ethyl-3K3*Kiimethyiariiinopropyl)carbodiii^ hydrochloride (112 
mg) was added, and the admixture was stirred at room temperature for 25 hours. The reaction nrndure was then purified 
in the same manner as desaibed in Exanrple 51 to obtain 54 mg of the title compound (yield: 57%). 

^H-NMR (CDCI3, 5OOMH2) : 6 1. 31 (s. 9H). 4. 00 (s. 3H), 4. 01 (s, 3H). 6. 83 (d, J=4. 9Hz, IH). 7. 20-^7. 99 (m. 
9H). 8. 06 (m. IH). 8. 39 (d. J=4. 9Hz. IH). 8. 60 (brs. IH) 
Mass spectrometry data (FD-MS. mfz) : 472 (M^) 

Example 91 

N-(4-r6.7-Dimethaxv-4Kiuinolyl)thio|Dhenvl)-(4-butylphenyl)carb^ [161} 

6.7-Dimethoxy-4-(4-aminophenoxy)quinollne (62 mg) and commercially availat)le 4-txjtyl benzoic add (104 mg) 
were dissolved in N.N<fimethyH6rmamide (3 ml), 1-ethyl-3K3*-dimethy!aTninopropyl)cartxxliimide hydrochloride (117 
mg) was added, and the admixture was stinred at room temperature tor 21 hours. The reaction mixture was then purified 
in the same manner as desaibed in Exanple 51 to obtain 21 mg of the title compound (yield: 22%). 

^H-NMR (CDCI3. 500MHz) : 5 0. 94 (t J=7. 3Hz. 3H). 1. 38 (m. 2H). 1. 63 (m. 2H). 2, 69 (t. J=7, 9Hz. 2H). 4. 03 (s. 
3H). 4. 05 (S, 3H), 6. 72 (d. J=4. 9Hz, IH). 7 30 (d. J=7. 9Hz. 2H). 7. 39 (s. IH). 7. 42 (s. IH). 7. 57 (d. J=8. 5Hz. 
2H). 7. 78 (d. J=8. 5Hz, 2H). 7. 81 (d. J=7. 9Hz. 2H). 8. 08 (s. IH), 8. 42 (d. J=5. 5H2. IH) 
Mass spectrometry data (FD-MS. nV^) : 472 (M") 
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Example 92 

N-(4- [ 6, 7-Dimethoxy-4-quinolyl ) oxy] phenyl } -N * 4- 



methoxy thiopheny 1 ) urea [163] 



67-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved In toluene (3 nil) with heat. 4-methyfthiophenyl 
Isocyanate (0^ n^) was added, and the admixture was ref luxed with heat for 8 minutes. The separated crystals w&e 
filtered and washed with toluene to obtain 62 mg of the title oompound (yield: 76%). 

^H-NMR (DMSOde. 500MHz) : 5 2. 44 (s. 3H). 3. 94 (s. 3H), 3. 95 (s. 3H), 6. 44 (d. Js4. 9Hz. 1H), 7. 19 (d, Js9. 
2Hz. 2H). 7. 23 (d, J=8. SHz. 2H). 7. 38 (s. 1 H). 7. 44 (d. J=9. 2Hz. 2H), 7. 52 (s, 1 H). 7. 58 (d. J=8. 6Hz, 2H), 8. 46 
(d. J=4. 9Hz. IH). 8- 70 (s. 1H). 8. 79 (s. 1H) 
Mass spectrometry data (FD-MS. wfz) : 461 (M^) 

Example 93 

N-( 3~Et:hoxycarbonylphenyl )^n' -(4- [ ( 6, 7"dimethoxy-4- 
quinolyl )oxy] phenyl) urea [164] 



6,7-Dlmethoxy-4'(4naminophenoxy)quinoline (53 mg) was dissolved In toluene (5 ml) with heat 3-ethoxycartx>nyl- 
phenyl isocyanate (284 mg) was added, and the admixture was ref luxed with heat for 1 hour. The resulting residue was 
purified by column chromatography on silica gel eluting with chlorolbmVacetone (10/1) to obtain 18 mg of the title com- 
pound (yield: 20%). 

^H-NMR (COaa. SOOMHz) : 6 1. 38 (m. 3H), 3. 98 (s. 3H). 4. 05 (s. 3H). 4. 35 (m. 2H), 6. 45 (d, J=5. 5Hz. IH), 7. 
12 (d. J=9. 2Hz. 2H), 7. 40 (s, 1 H). 7. 47 (d. J=9. 2Hz. 2H). 7. 47 (d, J=8. 6Hz, 2H). 7. 58 (s, 1 H), 7. 96 (d, J=9. 2Hz. 
2H). 8. 05 (s. IH), 8. 17 (s. IH). 8. 47 (d. J=5. 5Hz, IH) 
Mass spectrometry data (FD-MS. vn/z) : 487 (M^ 

Example 94 

N-(4-Chlorophenyl)-N'-(4-[(6,7-dimethoxy-4- 
quinolyl) Qxy] phenyl) urea [165] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat 4-chlorophenyl iso- 
cyanate (0.2 mO was added, and the admixture was ref luxed with heat for 1 hour. The separated crystals were filtered 
and washed with toluene to obtain 43 mg of the title oompound (yield: 55%). 

^H-NMR (DMSOde. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 44 (d. J=5. 5Hz. IH). 7, 20 (d. J=9. 2Hz, 2H), 7. 32 
(d, J=8. 5Hz, 2H). 7. 38 (s, IH), 7. 49 (d, Jo9. 2Hz. 2H). 7. 51 (s, IH), 7. 58 (d. J=9. 2Hz. 2H). 8. 46 (d, J=4. 9Hz, 
IH), 8. 83 (brs, IH), 8. 83 (brs. IH) 
Mass spectrometry data (FQ-MS, nfV^) : 449 (M+), 451 (M^42) 
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Example 95 

( 2 - I sopropylphenyl )-N'-{4-[(6, 7 -dimethoxy- 4 - 
quinolyPoxy] phenyl} urea [166] 



67-DimethQxy-4-(4-aminopherKSxy)qiiira^ (44 mg) was dissolved in toluene (5 rrSi with heat, 2HSopropy(phenyl 
isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 80 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to olstain 14 mg ol the title com- 
pound (yield: 20%). 

^H-NMR (CDCI3. 500MHz) : 6 1 . 21 (m. 6H), 3. 21 (m. 1H), 4. 04 (s. 3H). 4. 04 (s. 3H), 6. 42 (m. 1H), 6. 63 (m. 1H). 

7. 09-7. 55 (m. 11H). 8. 46 (m. 1H) 

Mass spectrometry data (FD-MS, nVz) : 457 (M*) 

Example 96 

N-{4- [( 6, 7-Dimethoxy-4-quinolyl ) oxy] phenyl } ' -phenylurea 
[167] 



67-Dimethoxy-4-(4^minophenoxy)quinoiine (51 mg) was dissolved in toluene (5 ml) with heat, phenyl isocyanate 
(0.2 ml) was added, and the admixture was ref luxed with heat for 50 minutes. The resulting residue was purified by col- 
umn chrom a tography on silica gel eluting with chloroform^acetone (10/1) to ot>tain 21 mg of the title compound (yield: 
41%). 

^H-NMR (CDQa. 500MHz) : 6 4. 04 (s. 3H). 4. 04 (s. 3H). 6. 61 (m. 1H). 7. 05 (m. 1H). 7. 36-7. 44 (m. 10H). 7. 99 

(s, 1H). 8. 31 (s. 1H). 8. 36 (m, 1H) 

Mass spectrometry data (FD-MS, wfz) : 431 (M^) 

Example 97 

N-{4-[ ( 6, 7-Dlmethoxy"4-quinolyl)oxy]phenyl)-N*-( 2- 
ni t ropheny 1 ) urea [168] 



6,7-DimethQxy-4-(4-aminophenQxy)quinoline (83 mg) was dissolved in toluene (8 ml) with heat. 4-nitrophenyl iso- 
cyanate (370 mg) was added, and the ^mixture was r^luxed with heat for 40 minutes. The deposited crystals were 
filtered and washed with toluene to obtain 58 mg of the title compound (yield: 45%). 

^H-NMR (DMSOde. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 46 (d. J=5. 5H2. 1H). 7. 22 (m. 1H). 7. 23 (d. J=9. 
2Hz. 2H). 7. 38 (s. 1H), 7. 51 (s. 1H), 7. 62 (d. J=9. 2Hz. 2H). 7. 71 (m. 1H). 8. 11 (m. 1H). 8. 31 (m. 1H). 8. 46(d. 
J=5. 5Hz. 1H). 9. 62 (s, 1H), 9. 96 (s, 1H) 
Mass spectrometry data (FD-MS. m^) : 460 (M^) 
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Example 98 

N-(2-Aminophenyl)-N'-(4-[(6,7-diinethoxy-4- 
quinolyl ) oxy ] phenyl } urea [169] 



N-{4-[(6 J-Dimethoxy-4<|uinolyl)oxy]phenyl}-N'-{2-n (42 mg) was dissolved in N.N^imethyHbrma- 

mide/ethyl acetate (12 ml/6 ml). 20% palladium hydroxide-cartx>n (70 mg) was added, and the admixture was stirred at 
room temperature under hydrogen for 3 hours. The reaction mixture was filtered using Celite. after which the filtrate was 
washed with brine and then dried with arihydrous sodium sulfate. Tlie solvent was removed by reduced-pressure (fistfl- 
laftk>n to obtain 39 mg of the title compound (yield: 100%). 

^H-NMR (DMSO-dg. SOOMHz) : 5 3. 94 (s. 3H), 3. 95 (s. 3H). 4. 77 (brs. 2H). 6. 44 (d. J=5. SHz. 1H). 6. 58 (m. 1 H), 
6. 75 (m. 1H). 6. 85 (m. 1H), 7. 18 (d. J=8. 5Hz. 2H), 7. 34 (m, 1H), 7. 38 (s. 1H). 7. 52 (s, 1H), 7. 58 (d, J=9. 2Hz. 
2H). 8. 29 (s. 1H). 8. 46 (d. J=4. 9Hz. 1H). 8. 92 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 430 (M^ 

Example 99 

N-(4-[ ( 6, 7-Dimethoxy- 4 -quinolyl) oxy] phenyl ) 3- 
nitrophenyPurea [170] 



6,7-Dimethoxy-4-(4-aminophenQxy)quinoline (83 mg) was disso^ed in toluene (6 ml) wHh heat 3-nltrophenyi iso- 
cyanate (384 mg) was added, and the admixture was r^tuxed with heat for 40 minutes. The resulting residue was puri- 
fied by column chromatography on sflica gel eluting with chloroform/acetone (10/1) to obtain 44 mg of the title 
compound (yield: 34%). 

^H-NMR (DMSOde, 500MHz) : 5 3. 99 (s, 3H). 4. 04 (s. 3H). 6. 43 (d, J»4. 9Hz. 1H). 7. 10 (d, J=9. 2Hz, 2HX 7. 38 
(m. 2H). 7. 47 (d. J»8. 6Hz. 2H). 7. 57 (s, 1H). 7. 81 (m. 2H). 8. 19 (s. 1H), 8. 31 (s, 1H). 8. 46 (d, J=4. 9Hz, 1H). a 
59(s. 1H) 

Massspectrometry data (FD-MS, m^) : 460 (M^ 
Example 100 

N- (4- [ ( 6 , 7-Diinethoxy-4-quinolyl )oxy ] phenyl ) ' -octylurea 
[171] ~ " 



6.7-Dimethoxy-4-(4-amincphenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat octyl isocyanate 
(0.2 ml) was added, and the admixture was ret tuxed with heat for 2 hours. The resulting residue was purified t>y column 
chromatography on silica gel eluting with chlorofbrm^acetone (10/1) to obtain 32 mg of the title compound (yield: 41%). 

^H-NMR (CDCI3, 5OOMH2) : 60. 87 (m, 3H). 1. 26^1. 30 (m, 10H). 1. 53 (m, 2H). 3. 27 (m, 2H). 4. 03 (s. 3H). 4. 03 
(s. 3H). 5. 04 (m. 1H), 6. 44 (d. J=5. 5H2. 1H). 6. 97 (s. 1H). 7. 10 (d. J=8. 6H2, 2H), 7. 41 (s, 1H), 7. 42 (d. J=8. 
6Hz. 2H), 7. 55 (s. 1H). 8. 46 (d. J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS. wtz) : 451 (M^) 
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Example 101 

N-(3-Aminophenyl)-N'-{4-[(6,7-dimethoxy-4-- 



quinolyl )oxy] phenyl} urea [172] 



N-{4-[(6 J-DimetfK>xy-4<|uinolyOQxy]phenyQ'N'-(3'nrtrophenyl)urea (28 mg) was dissolved in N.N-dimethyffbrma' 
mide/ethyl acetate (5 mI/2.5 ml), 20% palladium hydraxide-cailxxi (97 mg) was added, and the admixture was stirred 
at room temperature under hydrogen tor 3 hours. The reaction mixture was filtered using Celite. the filtrate was washed 
wHh txine and then dried with anhydrous sodium sulfate. The solvent was then removed by reduced-pressure distillation 
to obtain 13 mg of the title compound (yield: 51%). 

^H-NMR (CDOa. 500MHz) : 6 4. 02 (s. 3H). 4. 03 (s. 3H). 6. 41 (m. 1H). 6. 41 (d, J=5. 5Hz, 1H), 6. 61 (m. 1H). 6. 
90 (s, 1H). 7. 05 (m. 1H). 7. 09 (d. J=8. 5Hz, 2H). 7. 40 (s, 1H), 7. 43 (m, 1H), 7. 47 (d. J=8. 5Hz. 2H). 7. 55 (s. 1H), 
8. 03 (s. 1H). 8. 44 (d. J=:5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. vn/z) : 430 (M+) 

Example 102 

N-Allyl-N' "{4-[ ( 6, 7-dimethoxy- 4 -quinolyl )oxy] phenyl) urea 
[1733 



6,7-DimethQxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in N.N-dimethylfiormamlde (5 ml), allyl isocy- 
anate (0.2 mQ was added, and the admixture was stored at 80 fbr 1 5 hours with heat. Water was added to the reac- 
tion mixture, the admixture was extracted 2 times with ethyl acetate, and the organic layer was washed wfth brine and 
then dried with anhydrous sodium suHate. The solvent was removed by reduced-pressure distillation and the resulting 
residue was purified toy column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 61 mg of 
the titie compound (yield: 96%). 

^H-NMR (CDCb. 500MHz) : 6 3. 90 (m. 2H). 4. 03 (s. 3H). 4. 03 (s. 3H), 5. 12 (d, J=10. 4Hz, 1H). 5. 23 (d, J=17. 
7Hz, 1 H), 5. 62 (s, 1 H). 5. 88 (m. 1 H). 6. 41 (d, J=4. 9Hz, 1H). 7. 08 (d, J=8. 5. 2H), 7. 39 (s, 1H), 7. 44 (d. J=8. 5Hz. 
2H). 7. 54 (s. 1H). 7. 75 (s, 1H). 8, 44 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, mfz) : 379 (M^) 

Example 103 

N-{4- [ ( 6, 7-Dinie1:hoxy-4-quinolyl )oxy] phenyl} '-( 1-naph- 
thyl)urea [174] 



6,7-Dinnethoxy-4-(4-anfvnophenQxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, 1-naphthyl isocy- 
anate (0.2 ml) was added, and the admixture was refluxed with heat for 20 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chlaotomV!acetone (10/1) to obtain 41 mg ol the titie compound 
(yield: 52%). 

^H-NMR (DMSO-de. 500MHz) : 6 3, 95 (s. 3H). 3. 95 (s, 3H). 6. 45 (d. J=5. 5Hz, 1H). 7. 21 (d. J=9. 2Hz. 2H), 7. 38 
(s, 1H). 7. 48-7. 65 (m, 7H), 7. 92-^8. 15 (m. 3H), 8. 46 (d, J=:4. 9Hz. 1H), 8. 80 (S, 1H), 9. 20 (s, 1H) 
Mass spectrometry data (FD-MS, w/z) : 465 (M^) 
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Exairple 104 

N-( 2-Biphenyl )-N' - {4*[ ( 6,7-dimethoxy-4- 



quinolyPoxy] phenyl) urea [175] 



6 J-Dimethoxy-4<(4-aminophenoxy)c|uinotine (52 mg) was drssdved in toluene (5 ml) with heat, 2-b^henyl isocy- 
anate (0.2 ml) was added, and the admixture was retluxed with heat for 30 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chlorotomn;^cetone (10/1) to obtain 56 mg of the title compound 
(yield: 64%). 

^H-NMR (CDOa, SOOMHz) : 6 3. 97 (s, 3H), 4. 04 (s. 3H), 6. 35 (d, J=5. 5Hz, 1H). 6. 96 (s, 1H). 7. 40 (d. J=9. 2Hz, 
2H). 7. 14-7. 39 (m. 1 1H). 7. 54 (s. 1H). 7. 89 (brs. 1H). 8. 08 (d, J=8. 6H2. 1H), 8. 33 (d. J=5, 5Hz. 1H) 
Mass Spectrometry data (FD-MS. nVz) : 491 {M*) 

Example 105 

N-(4-Ethylphenyl)-N'-{4-[(6,7-dimet:hoxy-4- 
quinolyl)oxy] phenyl) urea [186] 



6,7-Dimethoxy-4-(4'amirK3phenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, 4-ethylphenyl iso- 
cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 90 minutes. The resulting residue was purified 
by column chromatography on sifica gel eluting witti chloroform/iacetone (10/1) to obtain 42 mg of the tide connpound 
(yield: 56%). 

^H-NMR (CDQa. 500MHz) : 6 1. 18 (m. 3H). 2. 58 (m. 2H), 3. 99 (s, 3H). 4. 02 (s. 3H), 6. 39 (d, J=5. 5Hz. 1H). 7. 
07 (d, J=9. 2Hz, 2H). 7. 1 1 (d, J=7. 9Hz, 2H), 7. 25 (d, J=8. SHz. 2H), 7. 40 (s. 1H). 7. 42 (d. J=8. 5Hz. 2H). 7. 55 
(s, 1H). 7. 60 (s. 1H), 7. 81 (s, 1H), 8. 43 (d, J«4. 9H2, 1H) 
Mass spectrometry data (FD-MS, tn/z) : 443 (M^ 

Example 106 

N-Benzoyl-N' -{4-[ ( 6, 7-diinethoxy-4-qulnolyl )oxy] phenyl) urea 
[189] ~ ~~~ 



6 J*Dimettioxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, benzoyl isocyanate 
(0.2 mO was added, and the admixture was refluxed with heat for 50 minutes. The resulting residue was purified by col- 
umn chromatography on silica gel eluting witti chforofomVacetone (10/1) to obtain 1 1 mg of ttie tide compound (yield: 
15%). 

^H-NMR (CDQa, 500MHz) : 6 4. 06 (s, 3H). 4. 07 (s. 3H), 6. 49 (d, J=4. 9Hz, 1H), 7. 20 (d, J=9. 2Hz. 2H). 7. 43 (s, 
1H), 7. 54 (m, 2H). 7. 58 (s, 1H). 7. 65 (m. 1 H). 7. 71 (d, Jo9. 2Hz, 2H), 8. 04 (d, J=7. 9H2. 2H). 8. 50 (d. J=5. 5H2. 
1H). 9. 53 (s. 1H). 11. 04 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 443 (M^) 
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ExampI 107 

N-Ethoxycarbonyl-N' - (4-[ ( 6 , 7-Diinethoxy-4- 
quinolyl )Qxy] phenyl )urea [190] 



6 J-Dlmethoxy-4-(4-aminophenQ)(y)quinonne (52 mg) was dissolved in toluene (5 ml) with heat, ethoxycaibonyl iso- 
cyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 1 5 minutes. The resulting residue was purified 
by column chromatography on sQica gel eluting with chlaoform/acetone (lOM) to obtain 20 mg of the title compound 
(yield: 28%). 

^H-NMR (CDCI3. 500MHz) : 6 1. 37 (t. J=7. 3Hz. 3H). 4. 10 (s. 3H), 4. 17 (s. 3H). 4. 31 (q, J=7. 3Hz. 2H). 6. 70 (d, 
J=6. 1 Hz. 1 H). 7. 20 (d. J=8. 6H2. 2H). 7. 64 (s. 1 H). 7. 72 (d. J=9. 2H2. 2H). 8. 12 (s. 1H). 8. 50 (d. J=6. 7Hz. 1 H). 
10.08(S,1H) 

Mass spectrometry data (FD-MS. nVz) : 41 1 (M^) 
Example 108 

N-{4- [ ( 6^ 7 -Dimethoxy- 4 -quinolyl ) oxy] phenyl } ' - ( 2- 
me thylpheny 1 ) urea [56] 



6,7-DimethQxy-4-(4naminophenaxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat. 2-methy|pheriyl 
isocyanate (0^ nrtl) was added, and the admixture was refluxed with heat for 15 minute& The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chlorolbrm/Sacetone (10M) to obtain 61 mg of the title com- 
pound (yield: 82%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 20 (s. 3H). 4. 00 (s, 3H), 4. 03 (s, 3H). 4. 31 (q. J=7. 3Hz. 2H). 6. 40 (d. J=5. 5Hz, 
1H), 7. 05-7. 20 (m. 6H). 7. 39 (s, 1H). 7. 42 (d. J=8. SHz, 2H). 7. 55 (s. 1H), 7. 60 (d. J=7. 9Hz. 2H). 7. 80 (s, 1H). 
8.45(d. Jo5.5Hz. 1H) 

Mass spectrometry data (FD-MS. (Dfz) : 429 (M^) 
Example 109 

N- {4 - [ ( 6^ 7 -Dimethoxy- 4 -quinolyl ) oxy] phenyl }-N' -( 3- 
methylphenyl)urea [55] 



6.7-Dimethoxy-4-(4-aminophenQxy)quinoline (51 mg) was dissolved in toluene (5 ml) wHh heat. 3-methylphenyl 
isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 1 5 minutes. The resulting residue w^ puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 41 mg of the title com- 
pound (yield: 56%). 

^H-NMR (CDCI3. 500MHz) : 5 2. 32 (s. 3H), 4. 02 (s. 3H). 4. 04 (s. 3H). 6. 43 (d. J=5. 5Hz. 1H), 6. 93 (d. J=7, 3Hz. 
1H). 7. 10^7. 22 (m, 6H). 7. 41 (s. 1H). 7. 44-7. 47 (m. 3H). 7. 56 (s. 1H), 8. 46 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. nVz) : 429 (M^) 
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Example 110 

N7(2-Fluorophenyl)-N^-(4-[(6,7-dimethoxy-4- 
quinolyPoxy] phenyl) urea [60] 



6J-Dim6thoxy-4-(4namiriophenQxy)quinoiine (51 mg) was dissolved in toluene (5 ml) with heat, 2-fluorophenyl iso- 
cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 15 minutes. The resulting residue was purified 
tsy column chrornatography on silica gel eluting with chloroform/Sacetone (10/1) to obtain 54 mg of the title compound 
(yield: 73%). 

^H-NMR (CDOa, 500MHz) : 54. 01 (s. 3H), 4. 04 (s. 3H. 6. 44 (d, J=5. 5H2, 1H). 6. 97- 7. 04 (m, 2H), 7, 10-7. 12 
(m. 3H). 7. 42 (s. 1 H). 7. 49 (d. J=:9. 2Hz. 2H), 7. 57 (s. 1 H). 7. 73 (s. 1 H). 8. 1 7 (m. 1 H). 8. 35 (s. 1 H), 8. 48 (d, J=5. 
5Hz, 1H) 

Mass spectrometry data (FD-MS. id/z) : 433 (M^) 
Exanple 111 

N-{4-[( 6, 7-Dimethoxy-4~quinolyl)oxy]phenyl}-N' -propylurea 
[1943 



6,7-Dimettx»cy-4'(4namincpherK>xy)qutnoline (54 mg) was dissolved in N,N-dimethyttormamide (3 ml), propyl iso- 
cyanate (0.2 mQ was added, and the admixture was stirred at 80 ""C for 24 hours. Water was added to the reaction mix- 
ture, the admixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried 
with anhydrous sodium suKata The solvent was removed by reduced-pressure distillation and the resulting residue was 
purified by column chromatography on silica gel eluting with chlorofomVacetone (10/1) to obtain 59 mg of the tifle com- 
pound (yield: 84%). 

^H-NMR (CDCI3. 5OOMH2) : 5 0. 93 (m. 3H). 1. 55 (m. 2H). 3. 24 (m. 2H). 4. 02 (s, 3H). 4. 02 (s, 3H). 5. 47 (t. J=5. 
5Hz, 1H), 6. 41 (d. J«4. 9Hz, 1H). 7. 08 (d, J=8. 5Hz. 2H). 7. 39 (s, 1H). 7. 43 (d, J=9. 2Hz. 2H). 7. 55 (s, 1H). 7. 60 
(brs. 1 H). 8. 44 (d, J^. 5Hz. 1 H) 
Mass spectrometry data (FD-MS, wfz) : 381 (M*^ 

Example 112 

N- {4 - [ ( 6 , 7 - Dimethoxy- 4-quinolyl )oxy] phenyl )-N ' -( 4- 
pheny Icarbony 1 phenyl ) urea [195] 



6.7-DimethQxy-4-(4-aminophenoxy)quinoline (54 mg) was suspended in toluene (5 ml), triphosgene (53 mg) was 
added, and the admixture was refluxed with heat for 20 minutes. 4-Aminol^nzophenone (85 mg) was added to the 
reaction mixture, and the admixture was refluxed for 1 hour with heat. After the addition of aqueous sodium hydrogen 
cartx>nate. the reaction mixture was extracted 2 times with ethyl acetate, and ttie organic layer was then washed with 
brine and dried wHh anhydrous sodium suKata The solvent was removed reduced-pressure distillation and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
19 mg of the titie compound (yield: 21%). 

^H-NMR (CDQa. 500MHz) : 6 4. 01 (s. 3H), 4. 04 (s. 3H). 6. 44 (d. J=4. 9Hz, 1 H). 7. 12 (d, J=9. 2Hz, 2H). 7. 41 (s, 
1H), 7. 46-'7. 80 (m, 12H), 8. 14 (s, 1H), 8. 30 (s, 1H). 8. 47 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m^) : 519 (M"^) 
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Example 113 

N-Hexyl-N ' - (4- [ ( 6 , 7-'dimethoxy-4"quinolyl )oxy] phenyl } urea 



[196] 



6J-Drmethoxy-4-(4-aminophenoxy)quinoline (52 mg) was drssdved in N.N-dimethylfbrmamide (3 ml), hexyl tsocy- 
10 anate (0.2 ml) was added, and the admixture was stin^ed at 60 ""C for 15 hours. After the ^rtion of water, the reaction 
mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with txine and dried with anhy- 
drous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified 
by column chromatography on sflica gel eluting wHh chlorolbrmAacetone (10/1) to obtain 63 mg of the title compound 
(yield: 84%). 

IS 

^H-NMR (CDQa. SOOMHz) : 6 0. 85 (m. 3H), 1 . 25-1 . 47 (m. 6H). 1 . 50 (m. 2H). 3. 26 (q. d=6. 7Hz, 2H), 4. 02 (s. 
3H). 4. 02 (s. 3H). 5. 68 (brs. 1H). 6. 40 (d, J=5. SHz, 1H). 7. 07 (d. J=9, 2Hz. 2H). 7. 39 (s, 1H), 7, 44 (d, J=9. 2Hz. 
2H), 7. 55 (S. 1H). 7. 94 (s. 1H), 8. 43 (d, J=4. 9Hz, 1H) 
Atos spectrometry data (FD-MS. vntz) : 423 (M^) 

20 

Example 114 

N-(5-Indanyl)-M'-{4-[(6,7-dimethoxy--4- 
2S quinolyl )oxy] phenyl} urea [197] 



6,7-Dimethoxy-4-(4-amlnophenGxy)quinoline (51 mg) was suspended in toluene (5 nrri). triphosgene (54 mg) was 
30 added, and the admixture was refluxed with heat for 12 minutes. 4-Aminoindan (36 mg) was added, and the admixture 
was refluxed with heat for 36 minutes. After the addition of aqueous sodium hydrogen cartx^nate, the reaction mixture 
was extracted 2 times with ethyl ^etate, and the organic layer was then washed with brine and dried with anhydrous 
sodium sultota The solvent was removed by reduced^essure distillation and the resulting residue was purified by col- 
umn chromatography on sifica gel eluting witti chtorofomVaoetone (10/1) to obtain 13 mg of ttie title compound (yield: 
3S 16%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 04 (m. 2H). 2. 82-2. 86 (m. 4H), 4. 01 (s, 3H). 4. 03 (s, 3H), 6. 40 (d. J:=5. 5Hz. 
1H). 7. 03 (m. 1H), 7. 08 (d. J=8. 5Hz. 2H). 7. 13 (m. 1H). 7. 32 (s. 1H). 7. 40-7. 57 (m, 6H), 8. 44 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 455 (M^) 

40 

Example 115 

N- ( 3 , 4-Diniethoxyphenyl )-N'-{4-[(6, 7"dlmethoxy"4- 
46 quinolyl )oxy] phenyl} urea [198] 



3.4-Dimethoxyaniiine (42 mg) was dissolved in toluene (5 ml), trphosgene (24 mg) was added, and tiie adnuxtur 
so was refluxed wtth heat for 22 minutes. 6 J-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) (52 mg) was added, and 
the admixture was refluxed with heat for 18 minutes. After the adcfition of aqueous sodium hydrogen cartx>nate. the 
reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with tnine and dried 
with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting residue was 
purified by column chromato^^hy on silica gel eluting with chlorofonWacetone (10/1) to obtain 15 mg of the titie com- 
55 pound (yield: 18%). 

^H-NMR (CDCI3, SOOMHz) : S 3. 84 (s. 3H). 3. 85 (s. 3H). 4. 01 (s. 3H). 4. 04 (s. 3H). 6. 43 (d. J=4. 9Hz, 1H). 6. 
75^6. 80 (m. 2H). 7. 10 (d. J=9. 2Hz. 2H). 7. 16 (s. 1H). 7. 38 (s, 1H). 7. 41 (s. 1H), 7. 45 (d, J=8. 5Hz, 2H), 7. 56 
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(s. 1H). 7. 59 (s. 1H). a 46 (d. J=4. 9H2. 1H) 
Mass spectrometry data (FO>MS. m/z) : 475 (M^) 

ExanrpI 116 

5 

N- ( 3 , 4 - Ethylenedioxyphenyl ) ' { 4- [ ( 6 , 7-dimethoxy-4- 
quinolyl)oxy] phenyl} urea [199] 

10 

3,4-EthylenediQxyaniline (60 mg) was dissolved in toluene (5 mQ. triethytamine (0.5 ml) and then triphosgene (50 
mg) were added, and the ^mixture was refluxed with heat tbr 1 hour. 6 J-Dim6ltK>xy-4-(4-aminophenQxy)qulnoiine (52 
mg) was added, and the admixture was refluxed with heat (or 100 minutes. After the addition of aqueous sodium hydro- 
75 gen cartx)nate. the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed 
with txine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the 
resulting residue was purified l>y column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
62 mg of the tide compound (yield: 74%). 

20 ^H-NMR (DMSOdg. 500MHz) : 5 3. 94 (s, 3H). 3. 94 (s, 3H). 4. 19-4, 21 (m. 4H). 6. 43 (d. J=4. 9Hz. 1 H). 6. 74-6. 
78 (m, 2H), 7. 09 (s. 1 H). 7. 17 (d. J=9. 2Hz. 2H). 7. 37 (s. 1H). 7. 51 (s. 1 H). 7. 56 (d, J=8. 5Hz. 2H). 8. 45 (d. J=4. 
9Hz. 1H). 8. 47 (s. 1H). 8. 69 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 473 (M^ 

25 Example 117 

N-Methyl-N-{4-[ ( 6, 7-dimethQxy-4-quinolyl )oxy3phenyl)-N' -(4- 
me thoxyphenyl ) urea [ 200 ] 

so 



Formic add (0.13 ml) was added to acetic anhydride (0.27 ml), and the admixture was stirred at 60 *G for 2 hours. 
A solution of 6.7-DimethQxy-4^4-aminophenaxy)quino!ine (303 mg) in tetrahydrofuran (8 mO was added to the reaction 

35 mixture, and the acMxture was stirred at room temperature for 45 minutes. After the addition of aqueous sodium hydro- 
gen cartxmate, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed 
with k>rine and dried with anhydrous sodium sulfate. The solvent was removed t>y reduced-pressure distillation and the 
resulting residue was purified by column chromatography on silica gel eluling with chlaotonn/iacetone (10/1) to obtain 
327 mg of 6,7HJimethoxy-4-(4-forrnylaminGphenQxy)quinoiine. 

40 67-DimethQxy'4-(4-fbrrnylaminophenox^quinoline (31 7 mg) thus obtained was dissolved m tetrahydrofuran (9 ml), 
lithium aluminum hydride (181 mg) was added, and the admixture was stirred at room temperature for 2 hours. /Vfter the 
addition of aqueous ammonium chloride, the reaction mixture was extracted 2 times wHh ethyl acetate, and the organic 
layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pres- 
sure distillation and the resulting residue was purified by column chromatography on silica gel eluting with chloro- 

45 form/acetone (10/1) to obtain 239 mg of 6,7-dimethoxy-4-(4-methylaminophenoxy)quinoline. 

6,7-Dimethoxy-4-(4-methylaminophenoxy)quinoline (49 mg) thus obtained was dissolved in toluene (5 ml) with 
heat. 4-m6thoxyphenyl isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 12 hours. The 
resulting residue was purified by column chromatography on silica gel eluting with chlorolbnn/Sacetone (10/1) to obtain 
47 mg of the title compound (yield: 51%). 

so 

^H-NMR (COaa, SOOI^Hz) : 6 3. 38 (s, 3H). 3. 77 (s. 3H), 4. 05 (s. 3H), 4. 06 (s. 3H). 6. 14 (brs. 1H), 6. 59 (d, J=5. 
5Hz, 1H). 6. 82 (d. J=9. 2H2. 2H). 7. 21 (d. J=9. 2Hz, 2H), 7. 29 (d, J=9. 2H2, 2H), 7. 44 (d. J=a 6Hz. 2H). 7. 45 (s. 
1H). 7. 52 (s, 1 H). 8. 55 (d. J=5. 5H2. 1H) 
Mass spectrometry data (FD-MS. w/z) : 459 (M^) 
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Example 118 

N-Methyl-N-phenyl-N'>-{4-[(6.7-dimethoxy-4- 
quinolyl )oxy] phenyl) urea [201] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (72 mg) was suspended in toluene (7 mQ. triphosgene (52 mg) was 
TO added, and the admixture was ref tuxed with heat for 3 hours. N-Methytaniline (0.05 ml) was added to the reaction mix- 
ture, and the admixture was reftuxed for 1 hour with heat After the addition of aqueous sodium hydrogen cartx>nate. 
the reaction mixture was extracted 2 times with ethyt acetate, and the organic layer was tiien washed with brine and 
dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distiOation and the resulting resi- 
due was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 48 mg of th 
IS titie compound (yield: 46%). 

1 H-NMR (CDCI3, 500MHz) : 6 3. 37 (s, 3H). 4. 04 (s. 3H), 4. 04 (s. 3H). 6. 32 (brs, 1 H). 6, 41 (d. J=4. 9H2. 1 H), 7. 
07 (d. J=9. 2Hz. 2H), 7. 37--7. 53 (m. 8H), 7. 54 (s, 1H), 8. 45 (d, J=s5. SHz. 1H) 
Mass spectrometry data (FD-MS. wfz) : 429 (M^) 

20 

Example 119 

N-Methyl-N-'C 4-methoxyphenyl ) -N ' -methyl -N '-{4-[(6^7- 
25 dimethoxy- 4 -quinolyl )oxy ] phenyl )urea [ 202] 



N-(4-MethQxyphenyO-N44-[(67-dimethoxy-4-quinolyOQxy]phenyl}urea (99 mg) was dissolved in N,N-dimethyHbr- 
30 mamide (3 ml), sodium hydride (42 mg) was added, and the admixture was stirred at room temperature for 20 minutes, 
methyl iodide (0.03 ml) was added, and the admixture was stin-ed at the same temperature for 1 hour. After the adcfition 
of aqueous ammonium cfiloride, the reaction mixture was extracted 2 times with etfiyl acetate, and the organic layer 
was then washed with brine and dried with anhydrous sodium suffata The solvent was removed by redUced-pressure 
distillation and the resulting residue was purified k>y column chromatography on sOica gel elutaig with chtoroform/laoe- 
3S tone (10/1) to obtain 91 mg of the titie compound (yield: 87%). 

^ H-NMR (CDCI3. 500MHz) : S 3. 23 (s, 3H), 3. 24 (s. 3H), 3. 75 (s. 3H). 4. 05 (s, 3H). 4. 06 (s. 3H). 6. 27 (d, J=5. 
5Hz. 1H). 6. 69 (d, J=8. SHz. 2H). 6. 81 (d. J=9. 2Hz, 2H), 6. 89 (d. J=9. 2Hz, 2H), 6. 91 (d. J=9. 2H2. 2H). 7. 42 (s, 
1H). 7. 51 (S. 1H). 8. 53 (d. J«4. 9Hz. 1H) 
40 Mass spectrometry data (FD-MS. nV^) : 473 (M^) 

Example 120 (Reference Exarrple) 

3,4-pi<»tofpphQf!y| 4ippjhpxyphQnYl Mpn^ 

45 

To commercially availat)le nitrometfiane (10 ml) were added comn^rcially availat)le anisole (1 .081 g), commercially 
availat)le 3,4-dichtorot>enzoyl chloride (2.095 g) and commercially available ytterfoium(lll) trifluoromethanesutfonate 
(620 mg). and ttie admixture was stinted at 60 '^C for 8 hours. The reaction mixture was partitioned between water and 
chloroform, and the chloroform layer was then dried with anhydrous magnesium suHata After removing the solvent by 
so reduced-pressure distillation, the resulting residue ms purified column chromatography on silica gel eluting wHh 
hexane/eUiyl acetate to obtain 270 mg of the titie compound (yield: 1 0%). 

1 H-NMR (CDQa, 500MHz) : 6 3. 90 (s. 3H). 6. 98 (d. J»9. 2Hz. 2H), 7. 56 (s. 1 H). 7. 58 (d. J»1 . 8Hz. 1 H). 7. 79 (d, 
J=9. 2Hz. 2H), 7. 84 (d, J«1. 8Hz. 1H) 
55 Mass spectrometry data (FD-MS. tnfz) : 280 (M"^). 282 (M'^-^2) 
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Example 121 (R ference Example) 
3,4-DjphlQrQph yTYl4-t!v»QxVPhgnY|kgtQn^ 

5 3.4-Dichlorophenyl 4-methoxyphenyl keton (235 mg) obtained in Example 1 20 was dissolved in dichloromethane 
(2 ml), a solution of 1 .0 M boron tribromide in dichloromethane (7 ml) was added while cooled in ice, and the admixture 
was stirred at room temperature for two days. The reaction mixture was then poured into ice water and partitioned 
between water and chlaolbrm. The chloroform layer was dried with anhydrous magnesium sulfate. After removing the 
solvent by reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel elut- 

10 ing with hexane/etfiyl acetate to otTtain 1 73 mg of the title compound (yield: 77%). 

^H-NMR (DMSO-dg, 500MHz) : 6 6. 91 (d. J=8. 5Hz. 2H). 7. 62 (dd. J=1 . 8. 8. 6Hz. 1H). 7. 68 (d, J=8. 5Hz, 2H). 7. 
80 (d. J=7. 9H2, 1H), 7. 85 (d, J=1. 8Hz. 1H), 10. 55 (s. 1H) 
Mass spectrometry data (FD-MS. vntz) : 266 (M^^ 268 (M^-^) 

IS 

Example 122 

l4-f(67-Dimethoxv-4<iuinoMtoxvlPhenvnf3.4Kjic^ ri771 

20 Under argon, 3.4^ichlorophenyl 44iydroxyphenyl ketone (154 mg) obtained in Example 121 and 4-(fimethytami- 
nopyridine (77 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 3 hours. 4- 
Chk)ro-6.7-diifiethQxyquinoline (129 mg) was added, and the admixture was relluxed with heat for 21 hours. The reac- 
tfon mixture was partitioned between saturated aqueous sodium hydrogen cartx>nate and chtoroform, the chtorofbrm 
layer was then dried with anhydrous magnesium suKate. After removing the solvent by reduced-pressure distillation, the 

25 resulting residue was purified tiy thin layer chromatography on silica gel eluting with hexane/acetone (2/1) to obtain 81 
mg of the title compound (yieU: 31%). 

1 H-NMR (CDQa. 500MHz) : 5 4. 03 (s. 3H). 4. 07 (s. 3H). 6. 68 (d. J=5. 5Hz. 1H). 7. 28 (d, J=8. 5Hz, 2H). 7. 46 (8, 
1 H). 7. 47 (s, 1 H). 7. 60 (d, J=8. 5Hz, 1 H). 7. 66 (dd, J=1 . 8. 8. 6Hz. 1 H). 7. 90 (d, J=9. 2Hz, 2H), 7. 91 (d, Jal . 8Hz, 
30 1H), 8. 60 (d, J^. 9Hz, 1H) 

Mass spectrometry data (FD-MS, wtz) : 453 (M^. 455 (M^-i^) 

Example 123 (Reference Exanple) 

35 4-(4-HyciroxybenzQyDbetizOTrtrile 

4-Tn-n-butyttin-1 -methoxymethylphenol (1 .282 g) obtained in Exanrple 22 and commercially available 4-cyanoben- 
zoyl chloride (497 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenytphosphine)palladium(ll) 
chtoride (8 mg) was added, and the admixture was ref hjxed with heat for 1 1 hours. The reaction mixture was partitioned 

40 in the same manner as described in Example 23, arxj the resulting ether layer was dried with anhydrous magnesium 
suKate. After removing tiie solvent by reduced-pressure distillation, the resulting residue (859 mg) was dissolved in tet- 
rahydrofuran (2 ml), water (5 mO and 6 N aqueous hydrochloric acki (12 ml) were added, and ttie admixture was 
ref luxed with heat for 4 hours. The reaction mixture was partitioned between t>rine and chloroform, and the chforoform 
layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the 

45 resutting residue was purified by chromatography on silica gel eluting with hexane/elhyl acetate to obtain 250 mg of the 
title compound (yield: 37%). 

^ H-NMR (DMSOde. 500MHz) : S 6. 91 (d, J=9. 2Hz, 2H), 7. 67 (d, J«8. 5Hz. 2H), 7. 80 (d, J=7. 9Hz, 2H), 8. 01 (d, 
J=8. 6Hz. 2H), 10.57(s.1H) 
so Mass spectrometry data (FD-MS, nV^): 223 (M^ 

Example 124 . 

4-f 4-f (6.7-DimethQxv-4-Quinolvltoxy]b enzoyl)benzonitrile [1 78] 

55 

Under argon. 4-(4-hydraxybenzpyl)benzoni1rile (230 mg) obtained in Example 123 and 4<limethylaminopyridine 
(138 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chloro-6.7- 
dimettioxyquinolin (230 mg) was added, and the admixture was refluxed with heat for 20 hours. The rea 
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was partitioned between saturated aqueous sodium hydrogen cartx>nate and chloroform, and the chlorotorm layer was 
then dried with anhydrous magnesium sulfate. After removing the solvent by reduoed-pressur distillation, the resulting 
residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate and then by thin layer chroma- 
tography on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 199 mg of the titl compound (yield: 47%). 

^H-NMR (CDCI3. 500MH2) : 6 4. 03 (S. 3H), 4. 06 (s, 3H), 6. 68 (d. J=5. 5Hz, 1H). 7. 29 (d, J=8. 5Hz. 2H). 7. 45 (s, 
1H). 7. 46 (s. 1H). 7. ^ (d, J=7. 9Hz. 2H). 7. 90 (d, J=8. 6Hz, 2H). 7. 91 (d, J=8. 5Hz. 2H), 8. 60 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 410 (M^) 

Exanrple 125 (Reference Example) 

4-MgthQxyphgnyl 2-meihYWignyi Kgtpn^ 

To commercially available rvtromethane (10 mJ) were added commercially available anisole (1 .081 g), commerctalty 
available 2-methylbenzoyl chloride (1.546 g) and commercially available yttert>ium(lll) trifluoromethanesuHonate (620 
mg). and the admixture was stirred at 60 **C lor 7 hours. The reaction mixture was treated in the same manner as 
desaibed in Example 120 to obtain 1 .679 g of the title compound (yield: 74%). 

Mass spectrometry data (FD-MS. mfz) : 226 (M^) 

Example 126 (Reference Example) 

4-Hyclroxyphenyl 2-n)ethytphenyl kgtpng 

4-Methaxyphenyl 2-methyfphenyl ketone (1 .660 g) obtained in Example 125 was dissolved in chtoroform (10 ml), a 
solution of 1 .0 M boron tribromkle in dichtoromethane (29 ml) was added while cooled in ice. and the admixture was 
stirred at room temperature cvennighL A solution of 1.0 M boron tribromtde in dichloromethane (15 mQ was further 
added, and the admixture was stirred at room temperature for 2 days. The reactkxi mixture was then treated in the 
same nnanner as described in Example 121 to obtain 1.501 g of the title compoimd (yield: 96%). 

^H-NMR (CDCI3. 5OOMH2) : 6 2. 30 (s. 3H). 6. 87 (d. J=8. 5Hz. 2H). 7. 22«7. 29 (m. 3H), 7. 37 (td. J=1. 2. 7. 3Hz, 

1H),7.73(d,J=8. 5Hz. 2H) 

Mass spectrometry data (FD-MS. mfz) : 212 (M^) 

Example 127 

f44(6.7-Dimethoxv-4K^uinolvl)Qxylphenyl)( 2-methvlDhenvnme^ [180] 

Under argon. 4-hydroxyphenyl 2-methylphenyl ketone (1.334 g) obtained in Example 126 and 4<limethylaminopy- 
ridine (845 mg) were added to xylene (15 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chloro- 
6,7-<JimethQxyquinoline (1 .406 g) was added, and the admixture was ref luxed with heat for 23 hours. The reaction mix- 
ture was partitioned between saturated aqueous sodium hydrogen cartx>nate and chloroform, and the chtorofbrm layer 
was then dried with anhydrous magnesium sulfate. After renrxsving the solvent by reduced-pressure distillation, the 
resulting residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate and then with chloro- 
form, followed by thin layer chromatography on silica gel eluting with hexane/acetone (2/1 ). to obtain 1 .258 g of the title 
compound (yiek): 50%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 37 (s. 3H). 4. 02 (s. 3H), 4. 06 (s. 3H). 6. 65 (d. J=4. 9H2. 1H). 7. 23 (d, J=8. 6Hz. 
2H). 7. 25-7. 35 (m. 3H). 7. 39-7. 42 (m. 1H). 7. 45 (s. 1H), 7. 46 (S. 1H). 7. 91 (d. J=s8. 5Hz. 2H). 8. 57 (d. J-S. 
5Hz. 1H) 

Mass spectrometry data (FD-MS. wtz) : 399 (M^) 
Example 128 

(3-f(6.7-Dimethoxv-4-qulnolvl)oxvlDhenyl)phenvlmethanonef181] 

A mixture of 4-chk>ro-6.7-dim6ttioxyquinoGne (112 mg) and commercially availabi 3-hydraxybenzophenone (297 
nng) was stirred at 170 ''C for 10 minutes, tiie reaction mixture was then purified by thin layer chromatography on silica 
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gel eluta'ng wHh hexane/acetone (2/1) t obtain 126 mg of the title compound (yield: 65%). 

^ H-NMR (CDCI3, 90Mz) : S 4. 04 (s, 3H), 4. 05 (s. 3H), 6. 53 (d, J:=^ 3Hz. 1 H), 7. 34-7. 88 (m, 1 1 H). 8. 53 (d. J=5. 
3H2. 1H) 

Mass spectrometry data (FD-MS, mtz) : 385 (M*^) 

Example 129 (Reference Example) 

2-Furoyl 44iydrQxyphenyl ketone 

4-Tri-n-tutylt!n-1-mettK)xymethylphenol (1 .282 g) obtained in Example 22 and commercially available 2-furoyl chlo- 
ride (392 mg) were dissolved in chloroform (5 ml), commercially available bts(triphenylphosphine)palladium(ll) chloride 
(8 mg) was added, and the admixture was ref luxed for 1 1 hours. The reaction mixture was partitioned in the same man- 
ner as desaft>ed in Example 23, and the resulting ether layer was dried with anhydrous magnesium sulfate. After 
removing the solvent by reduced-pressure distillation, the resulting residue (662 mg) was cOssolved in tetrahydrofuran 
(2 ml), water (5 ml) and 6 N aqueous hydrochloric acid (1 2 ml) were added, and the admixture was ref luxed for 3 hours 
with heat The reaction mixture was tieated in the same manner as desaibed in Example 123 to obtain 218 mg of the 
titfe compound (yield: 39%). 

^H-NMR (DMSOdg. 500MHz) : 66. 76 (dd. J=1. 2. 3. IH2. 1H). 6, 91 (d. J=8. 5Hz. 2H), 7. 33 (d, J=3. IH2. 1H), 7. 
87 (d. J=8. 5Hz. 2H). 8. 06 (d. J=1 . 2H2. 1H), 10. 39 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 188 (M^) 

Exanrple 130 

2-Furovi-l4-f(6.7Kiimettioxv-4<iuinolvnaxvtehenvnmethanone 11821 

Under argon, 2-fijroyl 4-hyclraxyphenyl ketone (205 mg) obtained in Example 129 and 4-<imettiylaminopyrkfine 
(146 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chloro-6,7- 
dimethoxyquinoline (244 mg) was added, and the admixture was then ref luxed viritti heat for 20 hours. The reaction mix- 
ture was partitioned between saturated aqueous sodium hydrogen cartx>nate and chlorofonm, and ttie chloroform layer 
was dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, ttie resulting 
residue was purified by chromatography on sOica gel eluting with hexane/etiiyl acetate and then witfi chtoroldrm, fbl- 
lowed by thin layer chromatography on silk» gel eluting wtth chkKoform/etliyl acetate (5/1). to obtain 192 mg of the titte 
compound (yield: 47%). 

^H-NMR (COaa. 500MHz) : 5 4. 03 (s, 3H). 4. 07 (s. 3H). 6. 63 (dd. J=1. 8. 3. 7Hz. 1H). 6. 65 (d. J=5. 5Hz. 1H). 7. 
28 (d. J=8. 5Hz. 2H). 7. 32 (d, J=3. 7Hz. 1H), 7. 47 (s. 1H), 7. 48 (s, 1H). 7. 73 (d. J=1. 8Hz, 1H), 8. 14 (d, J=9. 2Hz, 
2H). 8. 58 (d. Js5. 5Hz, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 375 (M^ 

Example 131 (Reference Example) 

4-Mettioxvphenvl 3-mettivtohenvl ketone 

To commercially available nitromethane (5 ml) were added commercially available €inisole (541 mg), commercially 
availat>le 3-methylbenzoy1 chloride (773 mg) and commercially available scarxJiunXIII) trifluoromethanesulfonate (49 
mg). and the admixture was stirred at 60 overnight The reaction mixture was partitioned t>etween water and chloro- 
form, and the chloroform layer was dried witti anhydrous magnesium suHata After removing the solvent by reduced- 
pressure distillation, tfie resulting residue was purified by column chromatography on silica gel eluting with hexane/ace- 
tone to obtain 635 mg of the titie compound (yieki: 56%). 

Mass spectrometry data (FD-MS. m/z) : 22B {M*) 
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Example 132 (Reference ExampI ) 

4-HvdraxvDhenvt 3-methvtDherivl ketone 

4-Methoxyphenyt 3*methylphenyl ketone (603 mg) obtained in Example 131 was dissolved in dichloromethan (3 
ml), a 1 .0 M tx)ron tril}romide-dichloronfiethane solution (1 1 ml) was added wtiile cooled in ice. and the admixture was 
stinred at room.tenrperature for 22 hours, after which the reaction mixture was treated in the same manner as descrOt}ed 
in Example 121 to obtain 316 mg of the title compound (yield: 56%). 

^H-NMR (DMSO-de. 500MHz) : 6 2. 38 (s. 3H), 6. 89 (d. J=:8- 6Hz. 2H). 7. 37-7. 47 (m. 4H). 7. 65 (d. J=8. 6Hz. 
2H). 10.42(s, 1H) 

Mass Spectrometry data (FD-MS, mfz) : 212 (l\r) 
Example 133 

{4H(6 J-PimethPxy-4iaMirTQtyl>Qxylphenyll(3iT^^ t1831 

Under argon, 4-hydr(»yphenyl 3-mettiylpheriyl ketone (307 mg) obtained in Exanrple 132 and 4-dime1tiylaminopy- 
ridine (194 mg) were added to xylene (5 mQ. and the admixture was stirred at room tenperature lor 1 hour. 4^loro- 
6.7-dimethaxyquinoline (324 mg) was added, and the admixture was then refluxed with heat for 23 hours. The reaction 
mixture was treated in the same marvier as desafbed in Example 122 to obtain 262 mg of the title compound (yieU: 
45%). 

^H-NMR (CDCI3, 5OOMH2) : 5 2. 44 (s. 3H), 4. 03 (S. 3H). 4. 06 (s. 3H). 6. 66 (d. J=4. 9H2. 1H). 7. 27 (d, J=8. 6H2, 
2H). 7. 38 (t J=7. 3Hz. 1H), 7. 41 (d. J=:7. 3Hz. 1H). 7. 46 (S. 1H). 7. 49 (s. 1H). 7. 59 (d. J=7. 3Hz. 1H). 7. 64 (s. 
1 H). 7. 93 (d. J=8. 6Hz. 2H), 8. 57 (d. J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS. m^) : 399 (M^) 

Example 134 (Reference Example) 

4-Hy0rqxyphenY| 4-pHrophgny| 

4-Tri-n-butyltih-1-nriethoxynrie1hylphe^ (1.282 g) obtained in Example 22 and oommerciaDy avaflable 4-nitioben- 
zoyl chloride (557 mg) were dissolved In chloroform (5 ml). oommerciaDy available bis(triphenylphosphine)palladium(ll) 
chloride (8 mg) was added, and the admixture was refluxed with heat for 23 hours. The reaction mixture was partitioned 
In the same manner as described in Example 23. and ttie resulting ether layer was dried with anhydrous magnesium 
suKate. After removing the solvent by reduced-pressure distillation, the resulting residue (1 .047 g) was dissolved in tet- 
rahydrofuran (4 ml), water (5 mQ and 6 t4 aqueous hydrochloric acid (15 ml) were added, and the admixture was 
refluxed with heat overnight The reaction mixture was treated in the same manner as desaiK>ed in Example 123 to 
obtain 398 mg of the title corrpound (yield: 55%). 

^H-NMR (DMSOde. 500MHz) : 5 6. 92 (d. J=8. 6Hz. 2H). 7. 69 (d. J=8. 6Hz, 2H). 7. 89 (d, J»8. 5Hz. 2H). 8. 36 (d. 

J=:8. 5Hz. 2H). 10.62(s.1H) 

Mass spectrometry data (FD-MS. w/z) : 243 (M^) 

Exairple 135 

(44(6,7-Dimethoxv-4<iuinolvlkixvlDhenvlU4-nitroohenvnmet^ f184| 

Under argon. 4-hydroxyphenyl 4-nitrophenyl ketone (370 mg) obtained in Exanple 134 and 4-dimethylaminopyrid- 
ine (204 mg) were added to xylene (5 ml), and the admixture was stinred at room temperature for 1 hour. 4-Chtoro-6.7- 
dimethoxyquinoline (340 mg) was added, and the mixture was then refluxed with heat for 23 hours. The reaction mixture 
was treated in the same manner as described in Exanrple 130 to obtain 238 mg of the title compound (yieU: 36%). 

^H-NMR (CDOa. 500MHz) : 6 4. 03 (s. 3H). 4. 07 (s. 3H). 6. 69 (d, J=4. 9Hz, 1H). 7. 29 (d. J=8. 5Hz. 2H). 7. 44 (s. 
1H). 7. 47 (s, 1H). 7. 93 (d. J=9. 2Hz. 2H). 7. 96 (d. J=8. 5Hz. 2H), 8. 37 (d. J=8. 5Hz, 2H), 8. 60 (d, J=5. 5Hz, IN) 
Mass spectrometry data (FD-MS. m/^) : 430 (M^) 
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Example 136 (Reference Example) 
4-Hvdrob(VDhem^3.4-methvt nedioxvphem^ keton 

5 4-Tri-n-butyltin-1 -methoxymethyfphenol (1 .282 g) obtained in Example 22 and commercially available piperonyloyi 
chloride (664 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphosphine)palladium(ll) 
chloride (8 mg) was added, and the admixture was refluxed with heat overnight The reaction mixture was partitioned 
in the same manner as described in Example 23. and the resulting ether layer was dried with anhydrous magnesium 
sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue (1.030 g) was dissolved in tet- 

10 rahydrofuran (2 ml), water (5 ml) and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was 
refluxed with heat 10.5 hours. The reaction nrtixture was treated in the same manner as described in Example 123 to 
obtain 212 mg of the title compound (yield: 29%). 

^H-NMR (DMSO-dg. 500MHz) : 6 6. 15 (s, 2H). 6. 88 (d. J=a 6Hz. 2H), 7. 04 (d. J=7. 9H2. 1H). 7. 21 (d, J=1. 2Hz, 
15 1 H), 7. 24 (dd. J=1 . 8, 7. 9H2. 1 H). 7. 62 (d. J^. 2Hz, 2H). 10. 34 (s. 1 H) 
Mass spectrometry data (FD-MS, m^) : 242 (M*) 

Example 137 

20 {4- f (6.7-Dimethoxy-4-Quinolvl)oxy]phenyl](3.4-methylenedioxyphenyl)methanone [1 85) 

Under argon, 4-hydrQxyphenyl 3,4-methylenediQxyphenyl ketone (202 mg) obtained in Example 136 and 4-dimeth- 
ylamincpyridlne (1 12 mg) were added to xylene (2 ml), and the admixture was stirred at room temperature for 1 hour. 
4-Ch]oro-6.7-dimethaxyquinonne (187 mg) was added, and the admixture was r^tuxed with heat for 20 hours. The 
25 reaction mixture was treated in ttie same manner as described in Example 124 to obtain 1 35 mg of the titie corrfxxind 
(yiekl:38%). 

^H-NMR (CDQa. 500MHz) : 5 4. 04 (s. 3H), 4. 06 (s. 3H). 6. 09 (s. 2H). 6. 64 (d. Js4. 9Hz, 1H). 6. 89 (d. J=7. 9Hz, 
1H). 7. 26 (d. J=8. 5Hz. 2H), 7. 38 (d. J=1. 8Hz, 1H). 7. 41 (dd, J=1. 8, 7. 9Hz. 1H). 7. 46 (s. 1H), 7. 49 (s. IN). 7. 
30 88 (d, J=8. 5Hz, 2H), 8. 57 (d, J=4. 9Hz. 1 H) 

Massspectrometry data (FD-MS, m/z) : 429 (M+) 

Example 138 (Reference Example) 

35 3-Trifluoromethylphenyl 4-methoxyphe nyl ketone 

To commercially avaflable nitromettiane (10 ml) were added commercially available anisole (1 .081 g). conrvnerdcdly 
available 3-(trinuoromethyl)benzoyl chferide (2.086 g) and commerdally availabfe ytterbium(ni) trifluoromethanesul- 
fbnate (620 mg). and the admixture was stirred at 60 ""C overnight The reaction mixture was treated in the same man- 
40 ner as deserved in Example 120 to obtain 719 mg of the titie compound (yiekJ: 26%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 91 (s, 3H), 6. 99 (d. J=9. 2Hz, 2H), 7. 60-7. 64 (m, 1H), 7. 80-7. 83 (m, 1H), 7. 
82 (d. J=8. 5Hz. 2H). 7. 93-7. 94 (m. 1H), 8. 01 (s, 1H) 
Mass spectrometry data (FD-MS. w/z) : 280 (M") 

45 

Example 139 (Reference Example) 

3-TrifluorDmethylphenyl 44iycfroxypheriyl ketone 

so 3>Trifluoromethylphenyl 4-n)ethQxyphenyl ketone (657 mg) obtained in Example 138 was dissolved In N.N-dimeth- 
ylformamide (35 nrtl). sodium thiomethoxide (41 1 ml) was added, and the admixture was refluxed with heat under argon 
for 7 hours. The reaction mixture was treated in the same manner as described in Example 33 to ot>tain 454 mg of the 
titie compound (yield: 73%). 

55 ^ H-NMR (CDCI3. 500MHz) : 6 5. 85 (s. 1 H). 6. 94 (d, J=9. 2Hz. 2H). 7. 62 (t J=7. 3Hz, 1 H). 7. 78 (d. J=9. 2Hz, 2H). 
7. 83 (d. J=7. 3Hz. 1H), 7. 93 (d. J=7. 3Hz, 1H), 8. 01 (s, 1H) 
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Example 140 

f3-TrrfluoromethvtDhenvnf44f67-dimethoxv^<i 

Under argon, 3-trif luoromethytphenyt 4-hydrQxyphenyl ketone (432 nig) obtained in Example 139 and 4-cMorc>^.7- 
dimethoxyquinoline (363 mg) were dissolved in diethylene glycol dimethyl ether (10 ml), and the solution vvas then 
refhixed at 160 ""C for 1 1 hours. The reaction mixture was partitioned between saturated aqueous sodium hydrogen car- 
bonate and chloroform, and the chloroform layer was dried with anhydrous magnesium sulfate. After removing the sol- 
vent by reduced-pressure delation, the resulting residue was purified t>y chromatography on silica gel eluting with 
hexane/ethyl acetate and then by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1) to 
obtain 204 mg of the title compound (yield: 28%). 

^H-NMR (CDQa. SOOMHz) : 6 4. 03 (s. 3H), 4. 07 {s, 3H). 6. 69 (d. J=4, 9Hz, 1H), 7. 30 (d, J=9. 2Hz. 2H). 7. 47 (s, 
2H). 7. 66 (t J=7. 9Hz, 1H). 7. 87 (d, J=7. 9H2. 1H). 7. 92 (d, J=9. 2Hz. 2H), 8. 00 (d, J=7. 9Hz, 1H), 8- 08 (s, 1H). 
8.60(d. J=4. 9Hz. 1H) 

Mass Spectrometry data (FD-MS. wfz) : 453 (liT) 

Example 141 (Reference Example) 

4-Cvclohexylcarbonyl-1 -methoxvbenzene 

To commercially avaOable nitromethane (5 ml) were added commercially available anisole (0.5 nrri). oommerciaOy 
available cydohexanecarbonyl chtoride (0 63 mQ and commercially available ytteitHum(llO trifluoronnethanesutfonate 
(288 mg). and the admixture was stirred at 60 ''C for 3 hours. The reaction mixture was partitioned between water and 
chloroform, and the chloroform layer was washed with saturated aqueous sodium hydrogen cartx)nate arKi brine arxi 
then dried with anhydrous sodium sulfate. After renKving the solvent by reduced-pressure distillation, the resulting res- 
idue was purified k>y chromatography on silica gel eluting with chforoform to obtain 51 7 mg of the title compound (yield: 
51%). 

^H-NMR (CDCI3, 500MHz) : 6 1. 21-1 . 88 (m, 10H). 3. IS^-S. 25 (m, 1H). 3. 87 (s, 3H), 6. 93 (d, J=9. 2Hz. 2H), 7. 
94(d.J=9.2h4z.2H) 

Mass spectrometry data (FAB-MS. m/z) : 219 (M^-i-1) 

Example 142 (Reference Example) 

4-Cv^ghe)Qrtcqit?onyl-i -hy^frfftyfrfipz^e 

4-Cyciohexylcartx)nyf-1-methoxybenzene (517 mg) obtained in Example 141 was dissolved in IM.N-dimethyHbrma- 
mide (20 mQ. sodium thiomethoxide (538 mg) was added, and the admixture was refluxed with heat for 1 hour under 
argon. The reaction mixture was partitioned between water and ethyl acetate, and the ethyl acetate layer was washed 
with brine and then dried with anhydrous sodium sulfate. After removing the solvent ty reduced-pressure distillation, 
the resulting residue was purified by chromatography on silica gel eluting with hexane/acetone to obtain 487 mg of the 
titie compound (yield: 93%). 

^H-NMR (CDQa. 500MHz) : 5 1. 23-1. 88 (m. 10H). 3. 19-3. 25 (m. 1H). 6. 06 (brs. 1H). 6. 89 (d. J=8. 6Hz. 2H). 
7.90(d, J=8. 6Hz. 1H) 

Mass spectrometry data (FD-MS. rrVz) : 204 (M^) 
Example 143 

4-Cvdohexvicarbonvl-14f6.7-<fimethoxv-4^uinolvnQxvl^ ri871 

Under argon. 4-cyclohexylcarbonyl-1-hydroxybenzene (273 mg) obtained in Example 142 and 4-cNoR>-6.7<rimeth- 
oxyquinoline (100 mg) were dissolved in dietttylene glycol dimethyl ether (0.2 ml), and tiie solution was refluxed at 160 
""C for 30 minutes. The reaction mixture was partitioned between saturated aqueous sodium hydrogen cartx>nate and 
chloroform, and the chloroform layer was washed with brine and then dried vvitii anhydrous magnesium sulfate. After 
removing ttiesolv nt by reduced-pressure distillation, ttie resulting residu was purified by chromatography on silica gel 
eluting with hexane/acetone and then with cNoroform/hnethanol to obtain 58 mg of the titie compound (yield: 33%). 
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^H-NMR {COaz, 500MHz) : 5 1 . 21-1 . 93 (m. 10H), 3. 24-3. 29 (m, 1 H). 4. 03 (s, 3H), 4. 06 (s. 3H), 6. 60 (d. J=^. 
5Hz. 1H). 7. 24 (d. J=8. 5Hz. 2H), 7. 45 (s, 1H), 7. 47 (s. 1H), 8. 05 (d. J«8. 5Hz, 2H). 8. 55 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. tn/z) : 392 (M^-hl) 

Exanrple 144 (Reference Example) 

g-TrjfltJQrQmQt>Tylphei)Yl 4-fngthQXYPhpnYl k^m 

To commercially available nitromethane (10 ml) were added commercially available anisole (1 .081 g), commercially 
available 2-(trifluoromethyl)benzoyt chloride (2.086 g) ard commercially available ytterbium(ltl) trifluoromethanesui- 
fonate (620 mg) , and the admixture was stirred at 60 *'C for 6 hours. Tlie reaction mixture was partitioned between water 
and chloroform, and the chloroform layer was then dried with anhydrous magnesium suHate. After removing the solvent 
tsy reduced-pressure distillation, the resulting residue was purified by chromatography on silica get eluting with hex- 
ane/ethyt acetate to obtain 1.402 g of the title compound (yield: 50%). 

^H-NMR (CDCI3, 500MHz) : $ 3. 88 (s. 3H). 6. 93 (d, J=9. 2Hz. 2H), 7. 37-7. 39 (m, 1H). 7. 60-7. 63 (m, 2H). 7. 
75 (d, J=9. 2Hz, 2H). 7. 73-7. 78 (m. 1 H) 
Mass spectrometry data (FD-MS, w/z) : 280 (M*^ 

Exarrple 145 (Reference Example) 

2-TrifluorDmethylphenyl 4-hydrDxvphenyl ketone 

2-Trifluoromethylphenyl 4-methQxyphenyl ketone (1 .402 g) otstained in Example 144 was dissolved in N.N-dimeth- 
yHdrmarrade (1 5 ml), socBum thk}methaxk:le (877 mg) ms added, and the admixture was refluxed wHh heat for 4 hours 
under argon. The reaction rnixture was treated in the same rnanner as described in Example 33 to obtain 1.050 got the 
titte compound (yieU: 79%). 

^H-NMR (CDCI3. 500MHz) : 6 5. 88 (s. 1 H). 6. 87 (d. J=8. 5Hz. 2H), 7. 37-7. 38 (m, 1H). 7. 58-7. 63 (m, 2H). 7. 
71 (d. J=9. 2Hz, 2H), 7. 76-7. 78 (m, 1H) 
Mass spectrometry data (FD-MS, m^) : 266 (M^ 

Example 146 

f2-TrifluorornethvlDhenylH4-ff6.7KfimethQxv-4<^uinolvl)ox^^ [35] 

Under argon. 2-1rifluoromethylphenyl 4-hydroxyphenyl ketone (959 mg) obtained in Example 145 and 4-dimettiyl- 
aminopyridine (484 mg) were added to xylene (7 ml), and the «imixture was stirred at room temperature for 1 hour. 4- 
Chkxro-6J-dimethoxyqulnollne (805 mg) was added, and the admixture was then refluxed with heat overnight. The 
reaction mixture was treated in the same manner as described in Example 1 30 to obtain 899 mg of the title compound 
(yield: 55%). 

^H-IMMR (CDQa, 500MHz) : 6 4. 01 (s, 3H). 4. 06 (s. 3H). 6. 67 (d. J=5. 5Hz. 1H). 7. 22 (d. J=9. 2Hz. 2H). 7. 42 (s. 
1 H). 7. 42-7. 44 (m. 1H). 7. 45 (s. 1 H). 7. 62-7. 68 (m, 2H). 7. 80- 7. 81 (m, 1H). 7. 87 (d. J=8. 6Hz. 2H). 8. 58 (d. 
Js5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. vnlz) : 453 (M^ 

Example 147 (Reference Exarrple) 

4-n-Butvtohenvl 4-methoxvPhenvl ketone 

To commercially available nitromethane (1 0 ml) were added commercially available anisole (1 .081 g). commercially 
available 4-(n-butyl)benzoyl chloride (1.967 g) and commercially available yttert>ium(IIO trifluoromethanesuHonate (620 
mg). and the admixture was stined at 60 ""C for 6 hours. The reaction mixture was treated in the same manner as 
described in Exarrple 120 to obtain 863 mg of the title corrpound (yiekl: 32%). 

^H-NMR (CDCI3. 500MHz) : 6 0. 95 (t. J=7. 3Hz. 3H). 1. 38 (tq. J=:7. 3. 7. 3Hz. 2H). 1. 64 (quint. J=7. 3Hz, 2H). 2. 
69 (t. J=7. 3Hz, 2H). 3. 89 (S. 3H). 6. 96 (d, J=9. 2Hz. 2H). 7. 27 (d. J=8. 6Hz. 2H). 7. 69 (d. J=8. 6Hz. 2H). 7. 82 
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(d. J=9. 2Hz. 2H) 

Mass spectrometry data (FD-MS, m^) : 268 (M^) 

Example 148 (Reference Example) 

4-n-ButyHphemd 44!vdroxvDhenvl ketone 

4-n-Butylphenyl 4-methoxyphenyt ketone (863 mg) obtained in Example 147 was dissolved in N.N-dimettiyHorma- 
mide (50 ml), sodium thiomethoxide (563 mg) was added, and the admixture was refluxed with heat for 7 hours under 
argon. The reaction mixture was treated in the same manner as descrit>ed in Example 33 to obtain 787 mg of the title 
compound (yiekl: 96%). 

VNMR (CDCI3. 500MHz) : 5 0. 95 (t J=7. 3Hz. 3H). 1. 38 (tq. J=7. 3. 7. 3Hz. 2H). 1 . 64 (septet. J:^7 3Hz. 2H). 2. 
69 (t. J=7. 9Hz. 2H). 6. 35 (s, 1H), 6. 92 (d, J«8. 5, 2H), 7. 28 (d. J=7. 9Hz, 2H). 7. 69 (d, J=8. 6Hz. 2H), 7. 77 (d. 
J=8. 5Hz. 2H) 

Mass spectrometry data (FD-MS. m^) : 254 (M^) 
Example 149 

(4-ri-Butylphenvl)(4-[(6.7Klinfiethoxy-4K^uinolyl)oxylphenvl}methanonet401 

Under argon. 4-n-butylptienyl 4-hydrDxyphenyl ketone (727 mg) obtained in Example 148 and 4-chloro-6.7-(finneth- 
oxyquinoline (639 mg) were dissolved in diethytene glycol dimethyl ether (10 ml), and the solution was tfien refluxed 
with heat at 180 ''C for 10 hours. The reaction mixture was partitioned between saturated aqueous socfium hydrogen 
cartxHiate and chloroform, and the chtorofbrm layer was then dried with anhydrous magnesium sulfate. After removing 
the solvent by reducedixessure distillation, the resulting residue was purified by chromatography on sifica gel eluting 
with hexane/ethyl acetate and then with chloroform, fbilcwed tiy chromatography on silica gel eluting with hexane/ace- 
tonetook3ftain400mgofthetitlecorTpound (yieki:32%). 

^H-NMR (CDCI3. 500MHz) : 6 0. 95 (t. J=7 3Hz. 3H). 1. 38 (tq. J=7. 3. 7. 3Hz, 2H). 1. 62-1. 68 (m. 2H). 2. 71 (t, 
J=7. 3Hz. 2H). 4. 04 (s. 3H). 4. 07 (s, 3H). 6. 65 (d, J=4. 9Hz, 1H). 7. 26 (d, J=8. 5Hz. 2H). 7. 31 (d, J=7. 9Hz. 2hO. 
7. 46 (S. 1 H), 7. 49 (s. 1 H). 7. 76 (d, J=7. 9Hz. 2H). 7. 92 (d, J=8. 5Hz. 2H). 8. 58 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FO-MS. wfz) : 440 (M^-1) 

Example 150 (Reference Example) 

3- nuoroDhenyl 4-methoxyphenyl ketone 

To oofTYnercial)y availat)le nitromethane (5 ml) were added commercially ava(lat)le anisole (541 mg). commercially 
available 3-fluorobenzoyl chforide (793 mg) and commercially available scandium(lll) triftuoromethanesuHbnate (49 
mg). and the admixture was stirred at 60 ''C for 3 days. The reaction mixture was partitfoned between water and chlo- 
roform, and the chlaoform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reduced-pressure distillation, the resulting residue was purified by cfiromatography on siBca gel eluting with hex- 
ane/acetone to obtain 585 mg of the title compound (yiekl: 51%). 

Mass spectrometry data (FAB-MS. wfz) : 231 (M*+1) 

Example 151 (Reference Example) 

4- HYdroxYphfinYl 3-fiMQrgph^ny| kgtpp^ 

3-Ruorophenyl 4-methoxyphenyl ketone (580 mg) obtained in Example 150 was dissolved in dichloromethane (5 
ml), a solution of 1.0 M boron tritiromide in dichtorometfiane (23 ml) was added wfiile cooled in foe, and the admixture 
was stirred at room temperature for 3 days. The reaction mixture was treated in the same manner as descra>ed in 121 
to obtain 402 mg of the title compound (yiekJ: 74%). 

^H-NMR (DMSOde. 500MHz) : 5 6. 91 (d. J:^. 5Hz. 2H). 7. 44-7. 49 (m. 3H), 7. 57-7. 61 (m. 1H). 7. 68 (d. J=8. 
5HZ.2H), 10.51 (brs.1H) 
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Mass spectrometry data (FAB-MS. vnfz) :2M (M++1) 
Example 1S2 

(4-f(6.7-Dimethoxy-4-quinoiyl) xy]phenyl)(3-fluofophenyl)methanon {^7S} 

Under argon. 4-hydroxyphenyl S-fluorophenyl ketone (373 mg) obtained in Exanrple 151 and 4-dimethylaminopyri- 
dine (232 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 3 hours. 4-Chloro- 
6 J-dimethoxyquinoline (386 mg) was added, and the mixture was then refluxed with heat for 21 hours. The reaction 
mixture was partitioned between saturated aqueous sodium hydrogen Gartx>nate and chloroform, arxi tiie chloroform 
layer was ttien dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the 
resulting residue was purified by chromatography on silica gel eluting with hexane^cetone and then with chloroform, 
followed by thin layer chromatography on silica gel eluting with chloroform/etfiyl acetate (5/1), to cbtaan 484 mg of the 
title compound (yield: 70%). 

^H-NMR (CDQa. 500MHz) : 6 4. 04 (s. 3H). 4. 07 (s, 3H). 6. 67 (d. J=4. 9H2. 1 H). 7. 28 (d. J=7. 9Hz. 2H). 7. 31 --7. 
33 (m. 1H), 7. 46 (s, 1H). 7. 47 (s. 1H), 7. 48-7. 53 (m. 2H). 7. 59- 7. 61 (m, 1H). 7. 93 (d, J=8. 6Hz, 2H). 8. 59 (d. 
J=5. 5Hz, 1H) 

Mass spectrometry data (FD-MS. a)tz) : 403 (M*^ 
Example 153 

N-'(4-[ ( 6, 7-Dimethoxy-4-quinazQlinyl)oxy3phenyI}-N' - ( 2- 
methoxyphenyl ) urea [113] 

6,7-Dimethoxy-4-(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 ml) with heat 2-methoxy- 
phenyl isocyanate (0.36 ml) was added, and the admixture was refluxed with heat for 40 minutes. After removing the 
solvent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with chloro- 
form/methanol (100/1) and then with cHorofonn/acetone (5/1) to obtain 1 12 mg of the titie compound (yield: 75%). 

^H-NMR (DMSOKle. 500MHz) : 5 3. 90 (s. 3H), 3. 98 (s. 3H). 3. 99 (s, 3H). 6. 90 (t. J=7. 9Hz. 1H), 6. 96 (t. J=7. 
9Hz, 1 H). 7. 03 (t, J=7. 9Hz. 1 H), 7. 23 (d, J=9. 2Hz. 2H). 7. 39 (s. 1 H). 7. 55 (d. J=9. 2Hz, 2H). 7. 57 (s. 1 H). 8. 1 5 
(d, J=7. 9Hz, 1H). 8. 25 (s. 1H). 8. 55 (s. 1H), 9. 44 (s. 1H) 
Mass spectrometry data (FD-MS. w/z) : 446 (M*^) 

Example 154 

N-(4-[( 6, 7"Dimethoxy-4-quina2olinyl )oxy] phenyl) '-( 3- 
methoxypheny 1 ) urea [114] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 ml) with heat, 3-methQxy- 
phenyl isocyanate (0.36 mQ was added, and the admixture was refluxed with heat for 40 minutes. After removing tfie 
solvent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with cfiloro- 
formAnethanol (100/1) and tiien with chlorofonWacetone (5/1) to obtain 31 mg of tiie title conpound (yield: 21%). 

^H-NMR (DMSOKie. 500MHz) : $ 3. 74 (s. 3H). 3. 98 (s, 3H), 3. 99 (s, 3H). 6. 56 (d. J=:7. 9Hz. 1 H), 6. 96 (d. J=7. 
9H2. 1H), 7. 15«7. 25 (m. 4H), 7. 38 (s, 1H), 7. 53-7. 60 (m, 3H), 8. 55 (s. 1H), 8. 76 (s. 1H). 8. 81 (s, 1H) 
Mass spectrometry data (FD-MS, nVz) : 446 (M^) 
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Example 155 

N- {4- C ( 6 , 7-Diinethoxy-4-quinazolinyl )oxy] phenyl } -N ' - ( 4- 
methoxypheny 1 ) urea [99] 



6 J-DimethQxy-4-(4-arninophenoxy)quinazoline (81 mg) was dissolved in toluene (5 ml) with heat 4-nnelhoxyphe- 
nyl isocyanate (0.29 ml) was added, and the admixture was ref luxed with heat for 40 minutes. The separated solid was 
filtered and washed with toluene to obtain 60 mg of the title compound (yield: 49%). 

^H-NMR (CDCI3. 500MHz) : 5 3. 79 (s, 3H), 4. 06 (s. 3H). 4. 07 (s, 3H), 6. 48 (s. 1H), 6. 64 (s. 1H), 6. 91 (d, J»9. 
2H2. 2H). 7. 20 (d. J=8. 6H2. 2H). 7. 27 (d, J=8. 6Hz. 2H). 7. 32 (s, 1H). 7. 47 (d. J=9. 2Hz. 2H), 7. 55 (s, 1H), 8. 60 
(s,1H) 

Mass spectrometry data (FAB-MS. m/z) : 447 (M^+l) 
Example 156 

N-{4-[ ( 6, 7-Dimethoxy-4-quinazolinyl ) oxy] phenyl ) -N 2- 
f luorophenyl )urea [116] 



6.7'Dimethoxy-4-(4-aminophenQxy)quinazoline (100 mg) was dissolved in toluene (10 ml) with heat. 24luorophenyl 
Isocyanate (0.30 ml) was added, and the admixture was ref luxed with heat for 40 minutes. The separated solid was fl- 
tered and washed with toluene to obtain 96 mg of the title compound (yield: 66%). 

^H-NMR (DMSOde. 500MHz) : 6 3. 98 (s. 3H). 3. 99 (s. 3H). 7. 00-7. 04 (m. 1H). 7. 13-7. 17 (m. 1H). 7. 23-7. 27 
(m. 3H). 7. 39 (s. 1H). 7. 54-7. 57 (m. 3H). 8. 10-8. 20 (m. 1H). 8. 55 (s. 1H). 8. 65 (s. 1H). 9. 26 (s, IN) 
Mass spectrometry data (FD-MS. m^) : 434 (M^) 

B»mple 157 

N-{4 - [ ( 6, 7-Dimethoxy-4-quinazolinyl )oxy] phenyl } -N ' -n- 
butylurea [220] 



6.7>Dlmethoxy-4'(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 mQ with heat, n-butyl isocy- 
anate (0.29 ml) was added, and the admixture was ref luxed with heat for 40 minutes. After removing the solvent by dis- 
tillation, the resulting residue was purified by column chromatography on silica gel eluting with chloroform/lacetone (5/1) 
to obtain 75 mg of the title compound (yield: 56%). 

^H-NMR (DMSOde. 500MHz) : 60. 90 (t, J=7. 3Hz. 3H). 1. 28-1, 46 (m. 4H), 3. 09 (q, J=6. 7Hz. 2H). 3. 97 (s. 3H). 
3. 99 (S. 3H). 6. 23 (brs. 1H), 7. 14 (d. J=9. 2Hz. 2H). 7. 37 (s. 1H). 7. 47 (d. J=9. 2Hz. 2H), 7. 55 (s, 1H). 8. 53 (s, 
1H),8.58(brs.1H) 

Mass spectrometry data (FD-MS. m^) : 396 (M^) 
Example 158 

N^4-[6.7-Pim ethaxv-4^nolyltoxy1phenylH4-tert4xjtyl phen^ 1213] 

6.7-DimethQxy-4-(4-aminophenoxy)quinollne (54 mg) and commercially available 4-tert4xitylbenzoic acid (1 02 mg) 
were dissolved in N.N-dimethylfbrmamide (3 ml). 1-ethyl-3-(3'-dimethylaminopropyl)caitxxiiimide hydrocttioride (106 
mg) was added, and the admixture was stirred at room temperature for 6 hours, after which the reaction mixture was 
purified in the same manner as desaibed in Example 51 to obtain 29 mg of tiie title compound (yield: 35%). 
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^H-NMR (CDCI3. 9OMH2) : S 1. 36 (s. 9H). 4. 05 (s. 3H), 4. 08 (s, 3H), 6. 48 (d. J=:5. 3Hz. 1H). 7. 1-.8. 1 (m. 1 1H). 
8.49(d. J=5, 3Hz. 1H) 

Mass spectrometry data (FD-MS. mAe) : 456 (M^) 
Example 159 

N44-f(6.7-Diinemoxv-4HiuinoivnaxvTpherivn-N-tTiettivl-f4 

N^4-[67-Dimethoxy-4K^uinolyOoxy]pherlyl^(4^^xltylphenyl)cal^ (100 rug) obtained in Example 158 was 
dissolved in N,N-dimethytformamide (3 ml), sodium hydride (10 mg) was added, and the admixture was stin^ed at 0 ''C 
for 1 hour, methyl io(£de (31 mg) was added, and the admixture was stirred for a further 3 hours. The reaction mixture 
was purified in the same manner as described in Example 51 to obtain 48 mg of the title compound (yield: 46%). 

^ H-NMR (CDQa, 90MHz) : 5 1 . 28 (s. 9H). 3. 54 (s. 3H), 4. 04 (s. 3H). 4. 05 (s. 3H). 6. 32 (d, J=5. 3Hz, 1 H), 7. 0-7. 
3 (m, 8H). 7. 42 (s. 1H). 7. 50 (s. 1H). 8. 47 (d. J=5. 3H2. 1H) 
Mass spectrometry data (FD-MS, nn^) : 470 (M^ 

Example 160 

N-f4-t-Butvtohenvl)-f 4-[(6.7<timethaxv-4K^ijnol vnoxvlDhenyt}cartx)xanfTi^ n 55) 

4-[6,7-Dimethoxy-4-quinolyQoxyt>enzoic acid (54 mg) and commercially available 4-tert-butylaniline (102 mg) were 
dissolved in N.N-<fimethyH6rmamide (3 ml). 1-ettiyl-3-(3'<finetfYylanrarK)prof^cartxxiiirnM t^ocNoride (106 mg) 
was added, and the admixture was stirred at room temperature for 6 hours, after which the reaction mixture was punf ied 
in the same manner as described in Example 51 to ot)tain 29 mg of the title compound (yield: 35%). 

^H-NMR (CDCI3. 9OMH2) : 6 1. 34 (s, 9H). 4. 03 (s. 3H). 4. 06 (s. 3H), 6. 57 (d. J=5. 3H2, 1H). 7. 2-8. 1 (m. 11H), 
8.55(d. J=5. 3Hz. 1H) 

Mass spectrometry data (FD-MS, m^) : 456 (M^ 

Example 161 (Reference Exanple) 

2-(6.7-DhTmthQxy-4-QuinoMV2-f44)romoDherivnacetonM 

Commercially available 4-bromophenylacetonitrile (4.3 g) was dissolved in toluene (10 m!) and the temperature 
was lowered to 0 ""C, after which sodium hydride (1.0 g) was added, the temperature was raised to 50 ""C, and the 
admixture was then stirred for 1 hour. Next, 6,7-dim6thoxy-4-chloroquinoline (2.2 g) was added, and the admixture was 
stirred for 15 hours, after which water was poured and tfie mixture was extracted with ethyl acetata After drying with 
anhydrous sodium sutfate and removing the solvent by distiHatlon. the resulting residue was purified by column chroma- 
tography on silica gel eluting with hexane/ethyl acetate (2/1) to obtain 850 mg of the title compound (yield: 22%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 66 (s, 3H), 3. 80 (s, 3H). 5. 40 (s, 1H). 6. 74 (s, 1H). 6. 9-7. 4 (m. 6H), 8. 54 (d. J=4. 
6Hz. 1H) 

Mass spectrometry data (FD*MS. w/z) : 382 (M^). 384 (M^42) 

Example 162 (Reference Example) 

6.7-Dimethoxy-4-(4-bromophenvlmethvnquinoline 

2-(6.7-Dimethoxy-4-quinolyl)-2-(44xomophenyl)acetonitrile (850 mg) obtained in Exanple 161 was dissolved in 
60% aqueous sulfuric acid (5 ml), arxi the solution was ref luxed with heat for 1 hour and then poured into a container 
with ice and aqueous ammonia. TTie solution was neutralized with hydrochloric add and extracted with methylene cfilo- 
ride. After drying with anhydrous sodium sulfate and removing the solvent by distillation, the resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform/hnethanol (100/1) to obtain 260 mg of the title 
compound (yield: 33%). 

^H-NMR (CDCIa. 9OMH2) : 5 3. 90 (s, 3H), 4. 02 (s. 3H), 4. 31 (s. 2H). 6. 9-7. 5 (m. 7H), 8. 63 (d. J=4. 4Hz, 1H) 
Mass spectrometry data (FD-MS. rn/z) : 357 (M^. 359 (M^42) 
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Example 163 (Referenc Exanple) 

e.7-Dini^hO)^-4-(4>tri-n4xiWst?nniophenYlmet^ 

Under argon. 6,7-diinethoxy-4-(4-l)ronriophenylniethyl)qu!noline (250 mg) obtained in Example 162 was dissolved 
in tetrahydrofuran (4 ml), and the solution was cooled to -78 ^'C. a solution of 2.5 M n-txityllithium in hexane (0.3 ml) was 
added dropwise. and the admixture was stirred for 1 hour. An solution of tri-n-butyltin chloride in tetrahydrofuran (1 ml) 
was then added dropwise, and the admixture was stirred at -78 ""C for 2 hours. After adding water, extracting with ethyl 
acetate and drying with anhydrous sodium sulfate, the solvent was removed by distillation, and the resulting residue 
was purified by column chromatography on silica gel eluting with hexane/ethyl acetate (3/1) to obtain 85 mg of the titfe 
conpourxl (yield: 22%). 

^H-NMR (CDCI3, 90MHz) : 6 0. 7-1. 6 (m. 27H), 3. 88 (s, 3H). 4. 02 (s, 3H), 4. 34 (s, 2H), 7. 0-7. 5 (m. 7H). 8. 63 
(d.J=4. 6Hz. 1H) 

Example 164 

{4 ^(6.7-E>imethoxy-4<iuinolyt)methyf|phenylK444xjtvtohenynmetha^^^ 

6 J-DimethQxy-4-(4-tri-n-butylstanniophenylmethyl)quinoline (82 mg) obtained in Example 162, commerdalty avail- 
at)le 4-t-txityft>enzoyl chloride (31 mg) and a catalytic amount of commerdaJly available b^tripheny^o6phine)palla- 
dium(ll) chloride were dissolved in chloroform (3 mQ, and the admixture was stirred for 15 hours under reflux with heat. 
After the addition of water, the admixture was extracted with metfiylene chloride, and the organic layer ¥vas washed with 
brine and saturated aqueous potassium fluoride and then dried with anhydrous sodium sutiate. After removing the sol- 
vent by dstillation, the resulting residue was purified kiy th'm layer chromatography on silica gel eluting with hexane/ethyl 
acetate (2/1) to obtain 6 mg of the titie compound (yield: 10%). 

^H-NMR [CDCk, 90MHz) : 6 1. 36 (s. 9H), 3. 91 (s. 3H). 4. 03 (s, 3H), 4. 45 (s. 2H), 7. 0-7. 9 (m, 11H). 8. 66 (d, 
J=4.4Hz.1H) 

Mass spectrometry data (FAB-MS. m/z) : 440 (M^+1) 
Example 165 

NT(4-Fluorophenyl)--N*-(4-[(6,7-dimethoxy-4- 
quinolyl ) oxy ] phenyl } thiourea [ 203 ] 



6.7-Dimethoxy-4-(4^minophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) witti heat, 4-fluorophe- 
nyHhio isocyanate (52 mg) was added, and the admixture was refluxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by colurtYi chromatography on silica gel eluting with 
chloroform/mettianol (100/1) to obtain 32 mg of the title compound (yield: 21%). 

^H-NMR (DMSOde. 500MHz) : 6 3. 93 (s. 3H), 3. 95 (s, 3H). 6. 50 (d. J=4. 9Hz. 1H), 7. 15- 7. 25 (m. 4H), 7, 40 
(S. 1H). 7. 47-7. 50 (m. 3H). 7. 59 (d. J=8. 6H2. 2H), 8. 50 (d. J=5. 5Hz. 1H). 9. 80 (brs. 1H), 9. 84 (brs. 1H) 
Mass spectrometry data (FAB-MS, m^) : 450 (M^+1) 

Exanrple 166 

1 -(4-nuorophenvl)-2-cvano-3-{4-[(6 J<limethoxv-4-quinolynoxvtohenvnauanidine r2D41 

N-(4-Ruorophenyl)-N44-((6.7-dlrnethoxy-4Kiuinolyl)oxy]phenyl}thiourea (33 mg) obtained in Example 165. dicy- 
ctohexylcartxxtiimide (31 mg) and a catalytic amount of diisopropytetfiyl amine were dissolved in methylene chloride (1 0 
ml). To this solution, a solution of cyanamide (16 mg) in THF (1 ml) was added, and the admixture was stirred at room 
temperature overnight. After removing the solvent by distillation, the resultirig residue was purtf led by column chroma- 
tography on silica gel eluting with chloroform/imethanol (100/1) to obtain 34 mg of 1h titie compound (yield: 99%). 
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^H-NMR (CDCI3. 90MHz) : 64. 03 (s, 3H). 4. 05 (s, 3H), 6. 50 (d. J=5. 1Hz. IN), 6. 8~ 7. 6 (m, 10H). 8. 52 (d. J=5. 
3Hz, 1H) 

Mass spectrometry data (FD-MS, mfz) : 457 (M*) 
Exarrple 167 

N-(2-Fluorophenyl)-N'-(4-[(6,7-dimethoxy-4- 
quinolyl )oxy] phenyl) thiourea [205] 

67-DimethQxy-4K4-afviinophenoxy)quinolfne (100 mg) was dissolved in toluene (10 ml) wHh heat. 2-^luorQphe- 
nyfttiio isocyanate (0.05 mO was added, and the admixture was relluxed with heat for 24 hours. After removing the sol- 
vent tjy distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chlorofbrm/lmethanol (100/1) to obtain 66 mg of the title compound (yield: 42%). 

^H-NMR (CDCI3. 90MHz) : 6 4. 03 (s. 3H). 4. 05 (s. 3H). 6. 53 (d. J=5. 3Hz. 1H). 7. 1~ 8. 0 (m, 10H). 8. 53 (d. J^. 
1Hz, 1H) 

Mass spectrometry data (FAB-MS. m/z) : 450 (M^+1) 
Example 168 

1 -f2-nuorophenyl)-2-cyano-3-{4-[(6.7<firnethoxy-4KjuirK>lyOoxylp^ p06] 

N-(2-Ruorophenyl)-N'-{4-[(6.7<limethoxy-4<|uinolyl)oxy]phenyl}thiourea (42 mg) otnained in Example 167. dicy- 
dohexylcartxxjilmide (37 mg) and a catalytic amount of diisopropytetfiyl amine were dissolved in mettiylene chloride (1 0 
ml). To this solutioa a solution of cyanamide (20 mg) in THF (1 nrri) was added, and the admixture was stirred at room 
temperature overnight. After removing the solvent t>y cOstillation. the resulting residue was pt^-rfied by column chroma- 
tography on silica gel eluting with chloroform/methanol (100/1) to obtain 41 mg of the title compound (yield: 99%). 

^H-NMR (CDCI3, 90MHz) : 64. 04 (s. 3H). 4. 06 (s. 3H). 6. 53 (d. J:^. 3Hz. 1H), 7. 1-^ 7. 6 (m. 10H). 8. 47 (d. J=5. 
3Hz, 1H) 

Mass spectrometry data (FD-MS. wfz) : 457 (M^ 
Example 169 

N-(2-Methoxyphenyl)>>N'-(4-[(6,7-dimethoxy-4- 
quinolyl )oxy] phenyl) thiourea [207] 



6,7-Dtmethoxy-4-(4^aminophenoxy)quinoline (100 mg) was dissolved In toluene (10 mQ with heat. 2-metfKixyphe- 
nylthio isocyanate (0.05 ml) was added, and the adnvxture was refluxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chlorofornVmethanol (100/1) to obtain 78 mg of the title compound (yield: 50%). 

^H-NMR (CDCI3, 90MHz) : 5 3. 86 (s. 3H). 4. 04 (s. 3H). 4. 05 (8. 3H). 6. 52 (d. J:::5. 3Hz. 1H). 6. 9-^8. 1 (m, 10H). 
8.52(d.Js5.1Hz. 1H) 

Mass spectrometry data (FAB-MS. w/z) : 462 (M^-i-1) 
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Example 170 

N-(2-Methylphenyl)-N'-{4-[(6,7-dimethoxy->4- 
quinolyl ) oxy ] phenyl ) thiourea [ 209 ] 



67-Dtmethoxy^(4-aminophenoxy)quinoline (80 mg) was dissolved in toluene (10 ml) wHh heat 2-nriethy|phe- 
nytthio isocyanate (0.04 mQ was added, and the admixture was ref luxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/methanoi (100/1) to obtain 31 mg of the title compound (yield: 26%). 

^H-NMR (CDCI3. 90MHz) : 5 2. 38 (s, 3H). 4 03 (s, 3H). 4. 04 (8. 3H), 6. 50 (d. J=5. 3Hz. 1H). 7. 1--?. 8 (m, 10H), 
8-50(d. J=5. 3Hz, 1H) 

Mass spectrometry data (FD-MS. nVz) : 445 (M^) 
Example 171 

N-(3-Methylphenyl)-N'-(4-[(6,7-dlmet:hoxy-4- 
quinolyl ) oxy] phenyl} thiourea [211] 



6.7-Dtmethoxy-4'(4-aminophenQxy)quinoline (81 mg) was dissolved in toluene (10 ml) with hecrt. 3'nr>ethylphe- 
nylthio isocyanate (0.04 ml) was added, and the admixture ms refluxed with heat for 15 minutes. After removirtg the 
solvent tyy distillation, the resulting residue was purified by column chromatography on silica gel eluting with chloro- 
fbrmAnethanol (100/1) to obtain 66 mg of the title compound (yield: 55%). 

^H-NMR (CDCI3. 90MH2) : 6 2. 40 (s, 3H), 4. 03 (s. 3H). 4. 05 (s. 3H), 6. 52 (d. J=5. 1Hz. 1H). 7. 1-7. 8 (m, 10H). 
8. 51 (d. J=5.3Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 445 (M") 
Example 172 

N-(2-M6thylphenyl)-N'-{4-((6.7KiimetfiGxy-4-quinolyl)Qxy]phenyf}thiourea (24 mg) obtained in Exanple 170, dicy- 
clohexylcartxxliimide (45 mg) and a catalytic amount of disopropylethyt amine were dissolved in methylene chloride (7 
ml), to wNch a solution of cyanamide (28 mg) in THF (1 ml) was added, and ttie admixture was stirred at room tenrper- 
ature overnight. After renxjving the solvent by distillation, the resulting residue was purified by column chromatography 
on silica gel eluting with chloroform/methanol (100/1) to obtain 18 mg of the titie compound (yield: 76%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 36 (s. 3H), 4. 03 (s, 3H), 4. 04 (s. 3H), 6. 46 (d. J=5. 5Hz. 1H), 7. 30-7. 45 (m. 
9H). 7. 50 (S. 1H), 8. 49 (d, J«4. 9Hz. 1H) 
Mass spectrometry data (FD-MS, nrV!z) : 453 (M^) 

Example 173 

1 -(3-MethvlDhenvlV2-cvano-344-r(67-dimethoxv-4^uinolvnaxvtohenvn^ f2121 

N-(3-Mettiylphenyl)*N'-{4-[(6,7KJimettiQxy-4-quinolyl)oxy]phenyl}thiourea (18 mg) obtained in Exanrple 171, dicy- 
dohexylcartxxliimide (35 mg) arxf a catalytic anrK>unt of disopropylethyl amine were dissolved in metliylene cfiloride (6 
ml), to which a solution of cyanamide (23 mg) in THF (1 ml) was added, and the admixture was stirred at room temper- 
ature ovemight. After removing the solvent by distillation, the resulting residue was purified t)y column chromatography 
on sflica gel eluting with chlorolbrm/hiethanol (100/1) to obtain 19 mg of the titie compound (yield: 95%). 

^H-NMR (CDQa, 500MHz) : 6 2. 38 (s, 3H). 4. 03 (s. 3H). 4. 04 (s. 3H), 6. 48 (d. 5Hz, 1H). 7. 10-7. 45 (m. 
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9H). 7. 51 (S. 1H). 8. 48 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 453 (M^) 

Exanrple 174 

4-Hytfr<WPhgnYl a-friflMprgxyphgnyl Ketone fPgfeffflCg ^WDPle) 

4-Trhn4>iJtyltin-1-methoxyinethyf phenol (1.3 g) obtained in Example 22 and commercially avaOat)le 4-(trifliJor- 
omethoxy^nzoyl chlorobenzoyl chloride (674 mg) were dissolved in chlaoform (5 ml)» convnerdally availatsle 
bls(triphenytphosphine)palladium(ll) chloride (8 mg) was added, and the admixture was refbjxed overnight The reac- 
tion mixture was partitioned in the same manner as descrbed in Exanrple 23, and the ether layer was dried with anhy- 
drous magnesium suKate. After removing the solvent by reduced-pressure distillation, the resulting residue (2.0 g) was 
dissolved In tetrahydrofuran (4 ml), water (5 ml) and 6 N aqueous hydrochloric add (15 ml) were added, and the admix- 
ture was refluxed for 8 hours. The reaction mixture was partitioned between water and chloroform, and the chforoform 
layer was dried with magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting resi- 
due was purified by column chromatography on silica gel eluting with hexane/etiiyl acetate to obtain 2.1 g of the title 
compound. 

Mass spectrometry data (FD-MS. wfz) : 282 (M^ 
Example 175 

r4-TrifluQromgthoxvDhenvni4-ff6.7^imethoocv-4-auinolvltoxylphenyl }methano^ 

4-Hydraxyphenyl S-trifluoroxyphenyl ketone (581 mg) otrtained in Example 117 and commerdally available 4- 
dimethyiaminopyridine (277 mg) were added to xylene (20 ml), and the admixture was stirred at room temperature 
under argon. After 1 hour, 4-Ghloro^,7-dimethQxyquinoline (460 mg) was added, and the admixture was refluxed with 
heat for 24 hours. The reaction mixture was partitioned between saturated aqueous sodium tiydrogen caitxmate and 
chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with hex- 
ane/ettiyl acetate and ttien with chloroform, followed by thin layer chromatography on silica gel eluting with chloro- 
form/ethyl acetate (5A1), to obtain 470 mg of the titie compound (yield: 49%). 

^H-NMR (CDOa, 500MHz) : 6 4. 03 (S, 3H), 4. 07 (s, 3H), 6. 66 (d. J=4. 5H2, 1 H). 7. 28 (d. J=8. 5Hz, 2H). 7. 35 (d. 
J=8. 7Hz. 2H), 7. 46 (S. 1H). 7. 47 (s. 1H). 7. 89 (d. J=8. 5Hz. 2H), 7. 92 (d, J=9. 2H2. 2H). 8. 59 (d. J=4. 5Hz, 1H) 
Mass spectrometry data (FD-MS, mfz) : 469 (M^ 

Example 176 

4-MethoxvDhenvl 4-iodoohenvl ketone (Reference Example) 

To commercially available nitromethane (10 ml) were added commercially available anisole (1 .08 g), commerdaOy 
available 4-iodobenzoyl chloride (2.67 g) and conunerdally availabie yttert>ium(lll) trifhioromethanesulfonate (620 mg). 
and the admixture was stinted at 60 ""C ovemight The reaction mixture was partitioned between water and chloroform, 
and the chforoform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced- 
pressure distillation, the resulting residue was purified t>y column ctvomato^aphy on silfoa gel eluting with hexane/ethyl 
acetate to obtain 722 mg of tfie title compound (yiefo: 21%). 

Mass spectrometry data (FD-MS. mfz) : 338 (M^ 

Example 177 

4-Hvdraxvphenvl 4HodoDhenyl ketone fRelerence Example) 

4-Methoxyphenyl 4-iodophenyl ketone (722 mg) obtained in Example 119 was dissolved in dichloromethane (20 
ml), a solution of 1 .0 M boron trforomide in dfohforometfiane (9 ml) was added while cooled in ice. and the admixture 
was stirred at room temperature overnight. The reaction mixtur was then poured into ice water and partitioned 
between water and chtorofbrm. The chloroform layer was dried with anhydrous magnesium sulfate and the solvent was 
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removed by reduced-pressure distillation. The resulting residue was purified by column chromatography on silica gel 
eluting with hexane/ethyl acetate to obtain 380 mg of the title compound (yield: 55%). 

^H-NMR (DMSOdfi, 500MHz) : 6 6. 89 (d, J=8, 6H2, 2H). 7. 44 (d, J=8. 5Hz, 2H), 7. 65 (d, J=:8. 6Hz, 2H), 7. 92 (d. 

J=:8. 5Hz, 2H). 10. 47 (s. 1H) 

Mass Spectrometry data (FAB-MS. m/z) : 325 (M^<h1) 

Example 178 

{4- [(6.7-Dinri ethoxY-4<^ui nolyl)oxy]phenvl)(4-iodophenyf)methanone[2851 

Under argon. 4-hydroxyphenyl 4Hodophenyl ketone (380 mg) obtained in Example 120 and 4-dimethylaminopyrid- 
ine (158 mg) were added to xylene (11 ml), and the admixture was stirred at room temperature. After 2 hours, 4-chloro- 
6.7-dimethQxyquinoltne (262 mg) was added, and the admixture was ref luxed with heat overnight The reaction mixture 
was partitioned t>etween saturated aqueous sodium hydrogen cartx)nate and chloroform, and the chloroform layer was 
then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting 
residue was purified k>y chromatography on silica gel eluting with hexane/ethyl acetate and then with chloroform/etfiyl 
acetate, foliowed thin layer chromatography on silica gel eluting with chlorofornVethyl acetate (5/1), to obtain 459 mg 
of the title compound (yield: 77%). 

^H-NMR (CDCI3, 500MHz) : 6 4. 03 (s, 3H). 4. 07 (5, 3H). 6. 66 (d, J=4. 9Hz. 1H). 7. 27 (d, J=7. 6Hz, 2H), 7. 46 (s, 
1 H). 7. 47 (s, 1 H), 7. 54 (d. J=8. 6Hz. 2H). 7. 88 (d. J=7. 9H2, 2H), 7. 90 (d. J=8. 6Hz, 2H), 8. 58 (d, J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS, vM) : 51 1 (M^) 

Example 179 

4-MetfK)xvDhenvt 4-bromoDhenyl ketone (Reference Example) 

To commercially availatsle nitromethane (10 ml) were added commercially available anisole (1 .08 g). commercialiy 
available 4-txomobenzoyl chloride (2.20 g) and commercially available yttert>ium(lll) trifluoromethanesuKonate (620 
mg), and the admixture was stirred at 60 ""C overnight The reactk)n mixture was partitioned between water and chloro- 
form, and the chloroform layer was then dried with anhydrous magnesium suHate. After renricving the solvent t>y 
reduced-pressure distillation, the resulting residue was purified tiy column chromatography on sflica gel eluting wHh 
hexane/ethyl acetate to ot>tain 1.65 g of the title compound (yiekl: 57%). 

^H-NMR (COas. 500MHz) : S3. 89 (s. 3H). 6. 97 (d. J«^. 6Hz. 2H), 7. 62 (d. J«1. 8Hz. 2H), 7. 62 (d. J=1. 8Hz. 2H). 
7. 80 (d. J=9. 2Hz, 2H) 

Mass spectrometry data (FD-MS. mfz) : 290 (M^). 292 (M^42) 
Exarrple 180 

4-Hvdroxvphenyl 4-brDnrx)P henvl ketone (Reference Example) 

4-Methoxyphenyl 4-bromophenyl ketone (1.65 g) obtained in Example 122 was dissolved in dichtoromethane (20 
ml), a solutk>n of 1 .0 M boron trilMomide in dicfiloromethane (23 ml) was added while cooled in ice, and the admixture 
was stirred at room temperature overnight The reaction mixture was then poured into ice water and partitioned 
between water and chk>rofbrm. The cfilorofbrm layer was dried with anhydrous magnesium sulfate and the solvent was 
removed by reducedixessure cfistfllation. Hie resulting residue was purified by column chromatography on silk» gel 
eluting with hexane/ettiyl acetate to obtain 1 .34 g of the title compound (yieM: 85%). 

^H-NMR (DMSOde. 500MHz) : 5 6. 90 (d, J=8. 5Hz, 2H), 7. 61 (d, J=8. 5Hz. 2H), 7. 66 (d, J=«. 6Hz. 2H). 7. 74 (d. 
J=8. 5H2, 2H), 10. 46 (brs, 1H) 

Mass spectrometry data (FD-MS. w/z) : 276 (M^). 278 (M^42) 
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Exanple 181 

{44(6J-Dimethoxy-4-QuinoM)oxv1phenyl](44>rortx)phenvnmethanone^^^ 

Under argon. 4-hydrQxyphenyt 4-bromophenyt ketone (1.182 g) obtained in Example 123 and 4-cfimethylannnHw- 
ricfine (573 mg) were added to xylene (37 ml), and the admixtur was sh'n'ed at room temperature. After 30 minutes, 4* 
chloro-6.7-dimethoxyquinoGne (954 mg) was added, and the admixture was ref luxed with heat overnight The reaction 
mixture was partitioned t>etween saturated aqueous sodium hydrogen cartx)nate and chloroform, and the chJoroform 
layer was then dried with anhydrous magnesium siJfate. After removing the solvent by reduced-pressure distillation, the 
resulting residue was purified first by chromatography on silica gel eluting with chloroform/ethyl acetate and then by tfiin 
layer chromatography on silica gel eluting with chlorofomVethyl acetate (5/1) to obtain 1.574 g of the title compound 
(yield: 79%). 

^H-NMR (CDOa. 500MHz) : 6 4, 05 (s, 3H), 4. 06 (s, 3H). 6. 66 (d. J=4. SHz. 1 H), 7. 27 (d. J=8. 6Hz. 2H), 7. 46 (S, 
1H). 7. 47 (s. 1H), 7. 65 (d. J=7. 9Hz. 2H). 7. 70 (d. J=8. 5Hz. 2H). 7. 90 (d. J=8. 6Hz, 2H), 8. 58 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 463 (M"^). 465 (M^-i>2) 

Example 182 

l4-r(6J-Dimethoxv-4<auinoMkixvTDhenvl]f4-(N-methvlDiDeraz^^^ 

Under argon. 4-hydrQxyphenyl 4-txomophenyl ketone (232 mg) obtained in Example 123 was added to toluene (5 
ml), and conrunercially available N-methy^^>erazine (61 mg). sodium t-butoxide (67 mg). bis (triphenylpho6phine)palla- 
dium(ll) chloride (7 mg) were further added, and the admixture was stirred at 100 C for 17 hours. The reactkxi mixture 
was partitioned between brine and chtoroform. and tfie chloroform layer was then dried with einhydrous magnesium sul- 
fate. After removing the solvent by reduced-pressure distillation, the resulting resickie was purified by thin layer chroma- 
tography on sifica gel eluting with chtoroformAnethanol (10/1) to obtain 53 mg off the title compound (yieM: 22%). 

^H-NMR (CDCI3. 5OOMH2) : 5 2. 37 (s. 3H). 2. 58 (t, J=5. 5Hz. 4H). 3. 41 (t. J=5. 5Hz. 4H), 4. 04 (s. 3H). 4. 06 (s. 
3H), 6. 63 (d, J=4. 9Hz. 1H). 6. 92 (d. J«9. 2H2. 2H), 7. 25 (d. J«8. 5Hz. 2H). 7. 45 (s, 1H). 7. 51 (s. 1H), 7. 81 (d, 
J»8. 5Hz, 2H). 7. 87 (d. J»8. 6Hz, 2H). 8. 56 (d. J»4. Wz, 1H) 
Mass spectrometry data (FD-MS. nVz) : 483 (M^ 

Example 183 

l44f6.7-Dimethoxv-4^noMkixvTDhenvllf4-rnori^ (2881 

Under argon. 4-hydrQxyphenyl 4-bromophenyi ketone (232 mg) obtained in Exanple 123 was added to toluene (5 
ml), and commercially available morphdine (52 mg), sodium t-butaxide (67 mg), bis (tripheny^hosphlne)palladiunn(ll) 
chforide (7 mg) were further added, and the admixture was stirred at 1 00 ""C overnight. The reactfon mixture was parti- 
tioned between brine and chforofbrm. and the chtorotorm layer was then dried with anhydrous magnesium suKata After 
removing the solvent by reduced-pressure distillation, the resulting residue was purified by thin layer chromatography 
on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 32 mg of the title corrpound (yield: 14%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 34 (t J=4. 9Hz. 4H). 3. 88 (t J=4. 9Hz. 4H). 4. 04 (s. 3H). 4. 07 (s. 3H). 6. 64 (d. 
J=5. 5Hz, 1H). 6. 92 (d. J=9. 2Hz. 2H). 7. 26 (d. J=7. 3Hz. 2H). 7. 83 (d. J=9. 2Hz. 2H). 7. 87 (d, J=8. 5Hz, 2H). 8. 
56 (d. J=5. 5Hz. 1H), 7. 49 (s. 1H). 7. 51 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 470 (M***) 

Example 184 

f4-rffi.7-Dimethoxv^uinohrftoxvlDhenvl]f4-pyrrDlidinrp ^ 

Under argon. 4-hydrGKyphenyi 4-txomophenyl ketone (232 mg) obtained in Example 123 was added to toluene (5 
ml), and commerciaily available pyrrolidine (43 mg). sodium t-butoxide (67 mg). bis (triphenyl|phosphine)palladium(ll) 
chforide (7 mg) were further added, and the admixture was stirred at 100 **C overnight. The reaction mixtore was parti- 
tioned t>etween brin and chloroform, and th chloroform layer was then dried with anhydrous magnesium sulfat , Aft r 
removing the solvent by reduced-pressure distillation, the resulting residue v^s purified by thin layer chromatography 
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on sOica gel elutbig wHh chiorolbnn/elhyi acetate (5/1) to obtain 45 nig of the title compound (yield: 20%). 

^H-NMR (CDCI3. 500MHz) : 5 2. 05-2. 08 (m. 4H). 3. 3S^Z. 41 (m. 4H), 4. 04 (s, 3KQ, 4. 06 (s. 3H), & 57 (d. J^. 
2Hz, 2H), 6. 62 (d. J=4. 9Hz. 1H). 7. 24 (d, J=:8. 6H2, 2H), 7. 45 (s. 1H). 7. 52 (s, 1H), 7. 82 (d, J=9. 2Hz. 2H). 7. 84 
5 (d, J=8. 5Hz. 2H), 8. 55 (d, J=4. 9H2. 1 H) 

Mass spectrometry data (FD-MS. rnfz) : 454 (M*) 

Example 185 

10 {4 4(6.7-DimethoxY-4-Quindyl)oxylpheny()[4-pipefidinophenvqmethanone[2^ 

Under argon, 4-hydroKyphenyl 4-bromoptienyl ketone (232 mg) obtained in Example 123 was added to toluene (5 
mO, and commercially available pjperidine (51 mg). sodium t-butoxide (67 mg). bis (1ripheny|phosphine)palladiunn(ll) 
chloride (7 mg) were further added, and the admixture was stirred at 100 ""C overnight. The reaction nuxture was part- 
IS tioned between brine and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After 
renxiving the solvent by reduced-pressure distillation, the resulting residue was purified by thin layer chromatography 
on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 75 mg of the title compound (yield: 32%). 

^H-NMR (CDCI3. 500MHz) : 6 1 . 68 (brs. 6H). 3. 38-.3. 39 (m, 4H). 4. 04 (s. 3H). 4. 06 (s, 3H). 8. 63 (d. J=4. 9Hz. 
20 1 H), 6. 89 (d. J=8. 6Hz. 2H). 7. 25 (d, J=8. 5Hz. 2H). 7. 45 (s. 1 H). 7. 52 (s. 1 H). 7. 80 (d. J=9. 2Hz. 2H). 7. 86 (d, 
J=8. 6Hz. 2H). 8. 56 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. rnhs) : 468 (M^) 

Exanple 186 

25 

N-( 2-Methoxy-4-biphenyl )-N' " {4- [ ( 6, 7 -dimethoxy-4- 
quinolyl)oxy]phenyl}urea [222] 

30 

6.7-Dimethoxy-4-(4-anrinophenQxy)c)uinoline (52 mg) was suspended in toluene (5 ml), after the addition of trietfiyl- 
amine (1 ml), triphosgene (52 rng) was added, and the admixture was refluxed with heat for 2 minutes. 2-MethQxy-4- 
biphenylamine (103 m^ was added to the reaction mixture, and the admixture was refluxed with heat for 13 minutes. 
35 After the addition of aqueous sodium hydrogen cartxmate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromat o graphy on silica gel eluting 
with cfiloroform/acetone (10/1) to obtain 89 mg of the tifle compound (yield: 98%). 

40 ^H-NMR (CDCI3. 500MHz) : 6 3. 67 (s, 3H). 4. 00 (s. 3H), 4. 04 (s. 3H). 6. 44 (d. J=5. 5Hz. 1 H). 6. 86 (d, J=8. 5Hz, 
1H). 7. 10 (d. J=8. 6Hz. 2H), 7. 21-7. 37 (m. 4H), 7. 43 (s, 1H), 7. 53-^7. 59 (m, 5H). 7. 79 (s, 1H). 8. 41 (s, 1H), 8. 
48 (d, J:=4. 9Hz. 1H), 8. 53 (d, J=2. 4Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 521 (M*) 

45 Example 187 

N- ( 2 , 6-Diisopropylphenyl ) -N ' --{4- [ ( 6 , 7-dimethoxy-4- 

quinolyl)oxy] phenyl) urea [223] 
so ' 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) was suspended in toluene (5 ml), after the addition of triethyl- 
amlne (1 ml), triphosgene (53 mg) was added, and tiie admixture was refluxed with heat for 8 minutes. 2.6-Dasopropy- 
55 lanifine (0.05 mQ was added to the reaction mixture, and the admixture was refluxed with heat for 15 minutes. After ttie 
addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times wHh ethyl acetate, and the 
organic layer was then washed with txine and dried with anhydrous sodium suKcrte. Tlie solvent was removed by 
reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting with 
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chlofolbrnVacelDne (10/1) to obtain 69 mg of the title compound (yield: 76%). 

^H-NMR (CDCI3, 500MHz) : 6 1. 26 (m. 12H), 3. 39 (m, 2H). 4. 03 (S. 3H). 4, 04 (s. 3H), 6. 09 (brs. 1H). 6. 28 (brs. 
1H). 6. 42 (d. J=5. 5Hz. 1H), 7. 08 (d. J=8. SHz, 2H). 7. 26 (m. 1H), 7. 29-7. 40 (m, 5H), 7. 53 (s. 1H). 8. 46 (d. J=4. 
9H2. 1H) 

Mass spectrometry data (FD-MS. m/z) : 499 (M^ 
Exarrple 188 

( 2-Chloro-4-nitrophenyl )-N'-(4-[(6, 7-dimethoxy-4- 
quinolyPoxy] phenyl} urea [224] 



6.7-Dlmethoxy-4>(4-aminophenoxy)quinoline (104 mg) was dissolved in toluene (10 mQ with heat, 2-chloro-4-ftitro- 
phenyl isocyanate (150 mg) was added, and the admixture was refluxed with heat for 10 minutes. The separated crys- 
tals were filtered and then washed with toluene to obtain 172 mg of the title compound (yield: 100%). 

^H-NMR (DMSOdg. SOOMHz) : 5 3. 94 (s. 3H), 3. 95 (6. 3H). 6. 46 (d. J=5. 5H2. 1H), 7. 24 (d. J=9. 2Hz, 2H), 7. 38 
(s. 1H). 7. 51 (s. 1H), 7. 62 (d. J=8. 6Hz. 2H), 8. 23 (m, 1H). 8. 35 (m. 1H). 8. 46 (d. J=5. 5Hz. 1H). 8. 57 (m. 1H), 
8. 84 (brs, 1H). 9. 85 (brs, 1H) 

Mass spectrometry data (FD-MS. m^) : 494 (M^. 496 (fAU2) 
Example 189 

( 3-Chloro-2->me1:hoxyphenyl ) ' -{4- [ ( 6, 7-diroethoxy-4- 
quinolyPoxy 3 phenyl} urea [225] 



6,7-DimethQxy-4-(4-aminQphenQxy)quinoline (58 mg) dissolved in toluene (5 mQ with heat, 3-chloro-2-methox- 
yphenyl isocyanate (0.1 ml) was added, and the admixture was refluxed with heat for 22 minutes. The resulting residue 
was purified by column chromatography on sifica gel eluting with chlorolbrm/acetone (10/1) to obtain 75 mg of the title 
compound (yield: 80%). 

^H-NMR (CDag, 500MHz) : S 3. 73 (s, 3H). 4. 02 (s. 3H). 4. 05 (s. 3H). 6. 47 (d. J=5. 5H2, 1H). 7. 01-^7. 06 (m. 
2H), 7. 15 (d, J=8. 5Hz. 2H), 7. 43 (s. 1 H), 7. 52 (d, J=9. 2Hz, 2H), 7. 57 (s. 1 H). 7. 81 (s, 1 H). 8. 16^8. 19 (m, 2H), 
8.50(d.J«:5.5Hz. 1H) 

Mass spectrometry data (FD-MS, wfz) : 479 (M^, 481 (M^42) 
Example 190 

( 2~Chloro-6-methylphenyl ) -N ' -{4- [ ( 6 , 7-diinethoxy-4- 
quinolyl)oxy]phenyl}urea [226] 



6,7-Dimethoxy-4-(4^nGphenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, 2-chloro-6-methyl- 
phenyl isocyanate (0.1 ml) was added, and the admixture was refluxed with heat for 17 minutes. The separated crystals 
were filtered and then washed with toluene to obtain 61 mg of the title compound (yield: 74%). 

^H-NMR (DMSOde. SOOMHz) : 6 2. 28 (s, 3H), 3. 94 (s, 3H), 3. 94 (s. 3H), 6. 43 (d. J=4. 9Hz, 1 H), 7. 18 (d. J=9. 
2Hz. 2H), 7. 20-7. 36 (m, 3H). 7. 38 (S, 1H). 7, 52 (s. 1H), 7. 59 (d. J=9. 2Hz. 2H). 7. 98 (s, 1H), 8. 45 (d, J=5. 5Hz. 
1H),9.03(s, 1H) 

Mass spectrometry data (FD-MS. vn/z) : 463 (M^, 465 (M^+2) 
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Example 191 

( 3-ChlQro-6 -methoxyphenyl ) ' - (4- [ ( 6 , 7-diniethoxy-4- 



quinolyPoxy] phenyl} urea [227] 



6,7-Dim6thoxy-4-(4-aminophenoxy)ciuinoline (52 mg) was dissolved in toluene (5 ntf) vwth heat. 3-chloro-6-methox- 
yphenyl tsocyanate (111 mg) was added, and the admixture was refluxed witti heat for 29 minutes. The resulting resi- 
due was purified by column chromatography on silica gel eluting with chlorolbmVacetone (10/1) to obtain 84 mg of the 
title compound (yield: 100%). 

^ H-NMR (CDQa. SOOMHz) : 8 3. 60 (s, 3H). 3. 99 (s. 3H), 4. 05 (s. 3H). 6. 46 (d, J=4. 9H2. 1 H), 6. 69 (d. J=8. 5Hz. 
1H). 6. 90 (m. 1H). 7. 11 (d. J=9. 2H2, 2H). 7. 42 (s. 1H). 7. 53 (d. J=8. SHz. 2H). 7. 58 (s. 1H). 7. 82 (s. 1H), 8. 32 
(m. 1H), 8. 48 (d, J=5. SHz, 1H), 8. 52 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 479 (M^). 481 (M V2) 

Example 192 

N- ( 4-Chloro-3-nitrophenyl )-N' - [4-[ ( 6, 7'-dimethoxy-4- 
quinolyl )oxy]phenyl)urea [228] 



67-DimethQxy-4-(4-aminophenQxy)quinoiine (52 mg) was dissolved in toluene (5 ml) with heat. 4-chloro-3-nitroph- 
enyl isocyanate (224 mg) was added, and the admixture was refluxed with heat for 8 minutes. The separated crystals 
were filtered and then washed with toluene to obtain 1 25 mg of the title compound (yield: 75%). 

^ H-NMR (DMSO^, 500MHz) : 6 3. 93 (s. 3H), 3. 95 (s. 3H), 6. 46 (d, J=4. 9Hz. 1H). 7. 21 (d. J=8. 5Hz. 2H). 7. 38 
(s. 1H). 7. 51 (s. 1H), 7. 60 (d. J=8. 5Hz. 2H), 7. 65 (s. 1H). 7. 67 (s. 1H). 8. 31 (s, 1H). 8. 46 (d, J=4. 9Hz. 1H), 9. 
01(S.1H). 9. 27(s.1H) 

Mass spectrometry data (FD-MS, wfz) : 463 (M^). 465 (M*+2) 
Example 193 

N- ( 2 , 4-Dichlorophenyl )-N'-{4~[(6, 7 -dimethoxy- 4 - 
quinolyl )oxy] phenyl) urea [229] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat, 2.4-dichlorophenyl 
isocyanate (115 mg) was added, and the admixture was refluxed with heat tor 20 minutes. The separated aystals were 
filtered and then washed with toluene to obtain 74 mg of the title compound (yield: 85%). 

^H-NMR (DMSOde. SOOMHz) : $ 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 45 (d. J»4. 9Hz. 1H). 7. 22 (d. J»8. 6Hz. 2H). 7. 39 
(s. 1H). 7. 40 (m. 1H). 7, 51 (s. 1H), 7. 59 (d. J=9. 2Hz. 2H), 7. 62 (m. 1H). 8. 21 (d, J=9. 2Hz. 1H), 8. 40 (6. 1H), 8. 
46 (d. J=5. SHz. 1H). 9. 56 (s. 1H) 
Mass spectrometry data (FD-MS. m^) : 483 (M^) 
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Exaitple 194 

N- ( 2 , 6"Dichlorophenyl )-N*-{4-[(6, 7-diinethoxy-4- 



quinolyl )oxy] phenyl) urea [230] 



6»7-Dimethoxy-4-(4-aminophenoxy)quinofine (52 mg) was dissolved in toluene (5 ml) with heat, 2,6<lichlorophenyl 
isocyanate (125 mg) was added, and the admixture was ref luxed with heat for 1 2 minutes. The separated crystals were 
filtered and then washed with toluene to obtain 81 mg of the title comfx>und (yield: 96%). 

^H-NMR (DMSO-c%, 500MHz) : 3. 94 (s. 3H). 3. 94 (s. 3H). 6. 43 (d, J=5. 5Hz, 1H). 7. 14-- 7. 20 (m. 2H). 7. 32 
(dd, J=7. 9, 7. 9Hz, 1H), 7. 38(s. 1H). 7. 51-7. 54 (m, 3H), 7. 60 (d, J=9. 2H2. 2H). 8. 23 (s. IH), 8. 45 (d, J«5. 5Hz. 
1H).9.09(s, 1H) 

Mass spectrometry data (FD-MS. m^z) : 483 (M^) 
Example 195 

N--{4" [ ( 6^ 7-dimethoxy-4-quinQlyl )oxy] phenyl }-N ' - 
naphthyl) ethyl] urea [231] 



6.7*Dimethoxy-4-(4-aminophenoxy)C(uinoline (54 mg) was dissolved In toluene (5 ml) with heat 1-(1-naphthyOethyl 
isocyanate (0.05 ml) was added, and the admixture was refluxed with heat for 100 minutes. The resulting residue was 
purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 65 mg of the title com- 
pound (yield: 72%). 

^H-NMR (DMSOdg. 500MHz) : 6 1. 55 (d. J=6. 7H2. 3H). 3. 93 (s, 3H), 3. 94 (s. 3H), 4. 62 (m, IH). 6. 39 (d. J=4. 
9Hz. IH). 6. 79 (s, IH). 7. 11 (d, J^. 2Hz. 2H). 7. 36 (s. IH). 7. 49- 7. 58 (m, 7H). 7. 83 (m. IH). 7. 94 (m, IH), 8. 
17 (m, IH). 8. 42 (d. J=5. 5Hz. IH). 8. 52 (s. IH) 
Mass spectrometry data (FD-MS. m/^) : 493 (M^) 

Example 196 

N-(2-n-Butylphenyl)-N^-(4-[(6,7-dimethoxy4- 
quinolyl )oxy] phenyl) urea [232] 



6.7-OimethQxy-4-(4-aminophenQxy)quinoline (119 mg) was suspended in toluene (12 ml), after the addition of tri- 
elhylamine (2.4 ml), triphosgene (133 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-n- 
Butylphenylamine (0. 1 3 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 1 0 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with chloroform, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorotomVacetone (4/1) to obtain 130 mg of the title compound (yield: 69%). 

^H-NMR (DMSO-de. 500MH2) : 6 0. 92 (t, J=7. 5Hz, 3H). 1. 32-1. 40 (m. 2H). 1. 50-1. 57 (m. 2H), 2. 59 (t J=8. 
9Hz, 2H). 3. 93 (s. 3H). 3. 94 (s. 3H). 6. 44 (d, J=4. 9Hz. IH). 6. 98- 7. 02 (m. 1H). 7. 12-7. 17 (m, 2H). 7. 19 (d. 
Ja8. 9Hz. 2H). 7. 51 (s. IH), 7. 58 (S, IH). 7. 59 (d. J=8. 5Hz, 2H). 7. 71-7. 75 (m. IH), 7. 89 (s, IH). 8. 46 (d. J=4. 
9Hz, 1H),9. 11 (S.1H) 

Mass spectrometry data (FD-MS, wtz) : 471 (M^ 
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Examr^e 197 

N-( 3-Ethoxycarbonylphenyl )-N'-(4-[(6, 7"dimethoxy-4- 
quinolyl)oxy] phenyl) urea [233] 



67-DimethQxy'4-(4-aniinophenQxy)quinoline (131 mg) was dissolved in toluene (10 ml) with heat after the addition 
of triethylamine (2 ml), triphosgene (213 mg) was added, and the admixture was refluxed with heat for 2 minutes. Ethyl 
3-aminot>enzoate (0.1 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 7 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified tsy column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 214 mg of the title compound (yield: 100%). 

^H-NMR (CDCI3. 5OOMH2) : 6 1 . 36 (t. J=7. 3H2. 3H). 4. 02 (s. 3H). 4. 05 (s. 3H). 4. 36 (q. J=7. 3Hz. 2H), 6. 45 (d. 
J=5. 5Hz. 1H), 7. 13 (d. J=:9. 2H2. 2H). 7. 38-7. 45 (m. 4H). 7. 48 (d. J=9. 2Hz, 2H). 7. 56 (s. 1H), 7. 75 (d. J=7. 
3H2, 1H), 7. 80 (d. J=7. 9Hz, 1H). 7. 90 (s, 1H). 8. 48 (d. 0=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. w/z) : 487 (M*) 

Example 198 

N-( 2, 3-Dichlorophenyl )-N' -{4- [ ( 6 , 7-dimethoxy-4- 
quinolyl)oxy]phenyl}urea [234] 



6,7-DimethQxy-4-(4-aminophenQxy)quinoline (52 mg) was dissolved In toluene (5 ml) with heat 2,3«dichlorophenyl 
isocyanate (0.05 ml) was added, and the admixture was refluxed with heat for 20 minutes. The reaction solution was 
purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 84 mg of the title com- 
pound (yield: 100%). 

^H-NMR (CDQa. 500IWIHZ) : 8 4. 00 (s. 3H), 4. 05 (s, 3H). 6. 45 (d. J=5. 5Hz. 1H), 7. 11- 7. 17 (m, 4H). 7. 41 (s. 
1 H). 7. 53 (d. J=9- 2Hz. 2H). 7. 57 (s. 1 H). 7. 91 (s. 1 H). 8. 22 (d. JrA 5Hz, 1 H), 8. 48 (d. J=5. 5Hz. 1 H). 9. 12 (s. 1 H) 
Mass spectrometry data (FD-MS. m^) : 483 (M") 

Example 199 

N-( 2, 4-Dichlorophenyl )-N' -{4>[ ( 6, 7■dimethoxy-4- 
qulnolyl)oxy]phenyl)u^ea [2351 



6.7-Dimethoxy-4-(4naminophenoxy)quinoline (58 mg) was dissolved in toluene (5 ml) with heat 2.4-dichlorophenyl 
isocyanate (93 mg) was added, and tfie admixture was refluxed with heat for 20 minutes. The reaction solution was puri- 
fied by column chromatography on silica gel eluting with chlorofbrnVacetone (10/1) to obtain 69 mg of the title com- 
pound (yield: 73%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 04 (s. 3H). 4. 06 (s. 3H). 6. 47 (d. J=4. 9Hz. 1H). 6. 98 (dd. J=2. 4. 8 5Hz. 1 H). 7. 
19 (d. J=8. 5H2. 2H). 7. 25 (s. 1H). 7. 29 (s. 1H). 7. 39 (s. 1H). 7. 43 (s, 1H). 7. 52 (d. J=8. 5H2. 2H), 7. 56 (S. 1H), 
8. 40 (d. J^2, 4Hz. 1 H). 8. 50 (d. J»4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS. nVz) : 483 (M*) 
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Example 200 

N - ( 3 , 4-Dichlorophenyl )-N'-(4-C(6, 7 -dimethoxy-4 - 



quinolyPoxy] phenyl} urea [236] 



6,7*Dimethoxy-4-(4*>aiTiinophenoxy)quinoline (51 mg) was dissolved In toluene (5 ml) with heat. 3,4-dichlorophenyt 
isocyanate (102 mg) was added, and the admixture was refluxed with heat for 8 minutes. The separated crystals were 
filtered and then washed with toluene to obtain 71 mg of the title compound (yield: 84%). 

^H-NMR (DMSO-(%. 500MHz) : 5 3. 94 (s, 3H). 3. 95 (s, 3H). 6. 44 (d, J»4. 9Hz. 1H), 7. 14- 7. 24 (m. 2H), 7. 34 
(m. 1 H). 7. 38 (s. 1 H), 7. 5D~7. 52 (m, 2H), 7. 59 (d. J=9, 2Hz, 2H). 7. 88 (s. 1 H). 8. 46 (d. J=4. 9Hz. 1 H). 8. 92 (s, 
IH). 9. 00 (s. 1H) 

Mass spectrometry data (FD-MS, m/z) : 483 {M*) 
Example 201 

N - ( 3 , 5-Dichlorophenyl )-N'-{4-[(6, 7-dimethoxy-4- 
quir^olyl )oxy] phenyl) urea [237] 



6,7-Dlmethoxy-4-(4-aminaphenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat 3.5-dichlorophenyf 
isocyanate (76 mg) was added, arKi the admixture was refluxed with heat for 8 minutes. The separated crystals were 
filtered and then washed with toluene to dbtaan 75 mg of the title compound (yield: 87%). 

^H-NMR (DMSOde. SOOMHz) : 5 3. 93 (s. 3H), 3. 94 (s, 3H). 6. 44 (d, J=4. 9Hz. IH), 7. 15 (s, IH). 7. 20 (d. J=9. 
2H2, 2H). 7. 38 (s, IH), 7. 51 (s. IH), 7. 54 (s, IH), 7. 54 (s. IH), 7. 59 (d, J=9. 2Hz. 2H), 8. 46 (d, J=4. 9Hz, 1H). 
9. 00 (brs. IH), 9. 07 (brs. IH) 
Mass spectrometry data (FD-MS, wtz) : 483 (M^ 

Example 202 

N-( 4-Chloro~2~nitrophenyl )'-N' -{4-[ ( 6 , 7 -dimethoxy-4- 
quinolyl )oxy] phenyl) urea [238] 



6,7-Dim6thoxy-4-(4-aminophenQxy)quinoline (123 mg) was dissolved in toluene (12 ml) with heat, 4-chloro-2-nitro- 
phenyl isocyanate (172 mg) was added, and the admixture was refluxed with heat for 14 minutes. The separated crys- 
tals were filtered and then washed with toluene to obtain 174 mg of the title compound (yield: 85%). 

^H-NMR (DMSOde. 500MH2) : 8 3. 94 (s, 3H). 3, 95 (s, 3H). 6. 46 (d. J=4. 9Hz, 1H), 7. 23 (d, J=7. 3Hz, 2H), 7. 39 
(s. IH). 7. 51 (s, IH), 7. 62 (d. J=7. 3H2. 2H). 7. 79 (d. J*9. 2Hz, IH). 8. 14 (s, IH). 8. 35 (d. Ja9. 2Hz. IH). 8. 46 
(d, J«5. 5Hz, IH), 9. 62 (s, IH), 10. 0 (S, IH) 
Mass spectrometry data (FD-MS. w/z) : 494 (M*). 496 (M%2) 
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Example 203 

( 2-Amino-4-chlorophenyl )-N'-{4-[(6,7 -dimethoxy-4- 
quinolyl )oxy] phenyl } urea [ 239 ] 



N-(4-CMoro-2-nitrophenyl)-N'-{4-[(67<(imethoxy-^ (158 mg) was dissolved in chloro- 

formAnethanol/Water (10ml/70ml/5ml), sodium thiosuKate (1.01 g) was added, and the admixture was stirred at 60 ""C 
for 37 minutes. The reaction mixture was extracted 2 times with chloroform, and the organic layer was then washed with 
brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure donation, and the 
resulting residue was purified by column chromatography on silica gel eluting with chlorolbnm/acetone (10/1) to obtain 
33 mg of the tide compound (yield: 22%). 

^H-NMR (DMSOde. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 5. 09 (brs. 2H). 6. 43 (d. J=4. 9Hz, 1H). 6. 57 (m. 1H). 
6. 78 (d, J=2. 4Hz. 1H). 7. 17 (d. J=9. 2Hz. 2H). 7. 34 (d. J=8. 6Hz. 1H), 7. 38 (s. 1H), 7. 51 (s, 1H), 7. 57 (d. J«8. 
5Hz, 2H), 7. 77 (s. 1H). 8. 45 (d. J=4. 9Hz, 1H). 8. 89 (s. 1H) 

Example 204 

N-{4 - [ ( 6 , 7"diinethoxy-4-quinolyl )oxy]phenyl)-N ' - ( 2- 
py r idinecarbony 1 ) urea [ 240 ] 



6.7-Dimethoxy-4-(4-aminophenQxy)quinoline (75 mg) was dissolved in toluene (7 mi) with heat, after the addition 
of triethylamine (1.4 ml), triphosgene (201 mg) was added, and the admixture was refluxed with heat for 1 minuta 2- 
Pyridinecarboxamide (1 02 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 3 hours. 
After the addition of aqueous sodium hydrogen cart)onate. the reaction mixture was extracted 2 times with ethyl acetat . 
and the organic l^r was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
tiy reducedixessure distillation, arvi the resulting residue was purified column chromatography on silica gel eluting 
with chlorolbmVac8tone (10/1) to obtain 86 mg of the titf e compound (yield: 77%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 06 (s. 3H). 4. 06 (s. 3H). 6. 49 (d, J=:4. 9Hz, 1H), 7. 20 (d, J=9. 2Hz. 2H). 7. 43 (m. 
1H). 7. 57 (s. 1H). 7. 59 (m, 1H). 7. 71 (d. J=9. 2Hz. 2H). 7. 97 (m. 1H), 8. 28 (d, J«7. 9Hz, 1H), 8. 50 (bis, 1H), 8. 
68(d, J=4. 9Hz, 1H), 10. 1 (brs. 1H). 10. 7 (brs. 1H) 
Mass spectrometry data (FD-MS, m^) : 444 (M^) 

Example 205 

N-(3"Chloro-4, 6-dimethoxyphenyl )-N' "{4-[( 6, 7-dimethoxy-4- 
quinolyl)oxy] phenyl} urea [241] 



6.7-Dimethoxy-4-(4-aminophenoxy)€|uinoline (54 mg) was dissolved in toluene (5 mQ with heat. 3-chlor&4.6- 
dimethoxyphenyl tsocyanate (76 mg) was added, and the admixture was refluxed with heat for 18 minutes. The reaction 
solution was pwified by column chromatography on silica gel eluting with chlorofbrm/acetone (10/1) to obtain 93 mg of 
the titie compound (yield: 100%). 

^H-NMR (CDQa. 500MHz) : 5 3, 76 (s. 3H), 3. 87 (s. 3H). 4. 02 (s. 3H). 4 05 (s. 3H). 6. 46 (d. J=5. 5Hz. 1H), 6. 49 
(s. 1H). 7. 13 (d. J=8. 5Hz. 2H). 7. 20 (s, 1H), 7. 42 (s. 1H), 7. 50 (d. J=8. 5Hz. 2H), 7. 57 (s. 1H), 7. 59 (s. 1H), 8. 
12 (s. 1H). 8. 48 (d. J«5. 5Hz. 1H) 

Mass spectrometry data (FD-MS, wfz) : 509 (M*). 51 1 (M^42) 
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Example 206 

N- ( 4-Chloro-2-methylphenyl ) -N ' {4- [ ( 6 , 7-dxinethoxy-4- 



quinolyl )oxy] phenyl) urea [242] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (55 mg) was dissolved in toluene (5 ml) with heat. 4-chloro-2-methyl- 
phenyl isocyanate (90 mg) was added, and the admixture was ref luxed with heat for 26 ninutes. The separated crystals 
were fOtered and then washed with toluene to otylain 69 nng of the title compound (yield: 80%). 

^H-NMR (DMSCWe. 500MHz) : 6 2. 26 (s, 3H), 3. 94 (s. 3H), 3. 94 (s, 3H). 6. 44 (m. 1H), 7. 18-7. 20 (m, 3H), 7. 
25 (s, IH), 7. 38 (s, 1H). 7. 51 (s. 1H). 7. 59 (d. J=9. 2Hz. 2H). 7. 87 (m, IH), 7. 99 (s, 1H). 8. 45 (m, 1H), 9. 15 (s, 
1H) 

Mass spectrometry data (FD-MS. m/^) : 436 (M^. 465 QA^-^) 
Exarnple 207 

( 2-Chloro-3 -methylphei^yl ) -N ' -{4- [ ( 6 , 7-dimethoxy-4- 
quinolyl ) oxy ] phenyl } urea [ 243 ] 



6.7-Dimethoxy-4-(4-arTTinaphenoxy)quinoline (52 mg) was dissolved In toluene (5 ml) with heat. 2-chloro-3-methy(- 
phenyl isocyanate (0.2 ml) was added, and the admixture was refluxed with heat Ibr 12 minutes. The reaction solution 
was purified t>y column chromatography on silica gel eluting with chlaofbmVacetone (10/1) to obtain 30 mg of the title 
compound (yield: 37%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 28 (s. 3H). 4. 00 (S. 3H). 4. 03 (s. 3H), 6. 41 (d, J=4. 9H2. IH). 7. 09^7. 15 (m, 
4H), 7. 37 (s, 1 H), 7. 39 (s. 1 H), 7. 42 (d. J=8. 5H2, 2H), 7. 55 (S. 1 H). 7. 61 (s, 1 H). 7. 72 (s. 1 H). 8. 44 (d. J=5. 5H2, 
IH). 

Mass spectrometry data (FD-MS. rn/z) : 463 (M^. 465 (M*+2) 
Example 208 

N-(3-Amino-4-chlorophenyl ) -N ' -{4~ [ ( 6 , 7-dlmethoxy-4- 
quinolyl) oxy] phenyl} urea [244] 



r4-(4-Chloro-3-nitrophenyl)-N'444(6,7Kiimethaxy-4K)uiriolyl)OKylphenyl]urea (100 mg) was dissolved in chloro- 
Ibrm/lmethanolMater (5ml/15ml/3mi). sodium thiosuKate (358 mg) was added, and the admixture was stirred at 60 ""C 
for 20 minutes. The reaction mixture was extracted 2 times with chloroform, arxi the organic layer was then washed with 
brine and dried with anhydrous sodium sulfate. The solvent was removed k>y reducedixessure distillation, and the 
resulting residue was purified column chromatography on silica gel eluting with chlorofbrm/Sacelone (10/1) to obtain 
39 mg of the title compound (yield: 41%). 

^H-NMR (DMSOdg. SOOMHz) : 6 3. 94 (s. 3H). 3. 95 (s, 3H). 5. 30 (brs. IH). 6. 45 (d. J=5. 5Hz, IH). 6. 64 (m. IH). 
7. 02 (m, IH), 7. 06 (d. J=8. 6Hz, IH), 7. 20 (d. J=9. 2Hz, 2H). 7. 39 (s. IH), 7. 52 (s. IH). 7. 57 (d, J=8. 6H2, 2H), 
8. 47 (d. J«4. 9Hz. IH). 8. 56 (s, IH). 8. 73 (s, IH) 
Mass spectrometry data (FD-MS. m^) : 465 (M^-i-1) 
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Exanple 209 

N- ( 3"Methoxypropy 1 )-N'>-(4-[(6, 7 - d ime t hox y - 4 ■> 
quinolyl )Qxy]phenyl}urea [245] 



6 J-Dimethoxy-4-(4-anriinophenQxy)qutnoline (51 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 mO. triphosgene (54 mg) was added, and the admixture was refluxed with heat for 2 minutes. S-Meth- 
10 Qxypropytamine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 12 minutes. 
After the addition of ^ueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with ettiyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfote. The solvent was removed 
tiy reduced-pressure distillation, and the resulting residue was purified tiy column chromatography on silica gel eluting 
with chlorofomVacetone (10/1) to obtain 51 mg of the title compound (yield: 72%). 

75 

^H-NMR (CDCI3. 5OOMH2) : 5 1. 82 (m. 2H). 3. 31 (s, 3H), 3. 39 (m, 2H), 3. 50 (t. J=4. SHz. 2H). 4. 03 (s, 3H). 4. 
04 (s. 3H), 5. 65 (brs, 1 H). 6. 44 (d. J==4. 9H2. 1 H). 7. 1 0 (d. J=8. 7Hz. 2H). 7. 41 ~7. 55 (m, 4H). 7. 55 (s. 1 H). 8. 46 
(d.J=5. 5H2.1H) 

Mass spectrometry data (FD-MS,m/^): 411 (M^) 

20 

Example 210 

N-(2-Methoxyethyl)~N'->(4-[(6,7-dimethoxy-4- 
25 quinolyl )oxy3 phenyl) urea [246] 



6,7-DimethQxy-4-(4^minophenoxy)quinoline (52 mg) was dissolved in toluene (5 nrd) with heat, after the adcfition 
30 of triethylamine (1 mO. triphosgene (54 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3-Meth- 

oxyethylamine (0.05 m!) was added to the reaction mixture. arxJ the admixture was refluxed wHh heat for 8 minutes. 

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate. 

and the organic l^er was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 

tyy reduced-pressure distillation, and the resulting residue was purified t}y column chromatography on silica gel eluting 
35 with chloroform/acetone (10/1) to obtain 63 mg of the titie compound (yield: 91%). 

^H-NMR (COag. 500MHz) : 6 3. 36 (s. 3H). 3. 36-3. 53 (m. 4H), 4, 03 (s. 3H). 4. 03 (s. 3H). 5. 81 (brs. 1H). 6. 43 
(d. J=5. 5Hz. 1H). 7. 87 (d. J=8. SHz, 2H). 7. 40 (8. IH), 7. 45 (d, J=9. 2Hz. 2H). 7. 55 {s, 1H), 7. 92 (s. 1H). 8. 45 
(d,J=4. 9Hz, 1H) 
40 Mass spectrometry data (FAB-MS, m/i) : 398 (M'-f 1 ) 

Example 211 

N-{4 - [ ( 6 , 7-Dimethoxy-4-qulnQlyl )oxy]phenyl}-N' -( 2- 
pyridylmethyl ) urea [247] 



50 6,7-Dlmethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) witti heat, after the addition 
of trietiiylamine (1 ml), triphosgene (54 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-Pyri- 
dytmethylamine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 12 minutes. 
Alter the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with etfiyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous so(fium suKate. The solvent was removed 

55 by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 76 mg of the titie compound (yield: 100%). 

^H-NMR (CDCI3. 500MHz) : 5 4. 00 (s. 3H). 4. 01 (s. 3H). 4. 58 (d. J«5. 5Hz. 2H), 6. 39 (d. J=5. 5Hz. 1H). 6. 66 (m, 
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1 H), 7. 05 (d. J=9. 2Hz, 2H). 7. 18 (m. 1 H), 7. 34 (d, J=7. SHz. 1 H). 7. 39 (s. 1 H). 7. 45 (d, J=9. 2Hz. 2H), 7. 54 (s, 
1H). 7. 66 (m. 1H). 8. 40 (brs, 1H), 8. 43 (d, J=5. SHz. 1H). 8. 47 (d. J=4. SHz. IH) 
Mass spectrometry data (FD-MS. m/z) : 430 (M*) 

Exarrpl 212 

N- [ ( 4-tert-Butylphenyl )methyl] ' - {4- [ ( 6^ 7-dimethoxy-4- 
quinolyl )oxy] phenyl} urea [248] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethytamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 2 minutes. (4-tert- 
ButylphenyOmethylamine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 1 2 
minutes. After the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with 
etfiyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent 
was removed by reduced-pressure cfistillation, and the resulting residue was purified by column chromatography on sil- 
ica gel eluling with chlorotorm^cetone (10/1) to obtain 23 mg of the title compound (yield: 28%). 

^H-NMR (CDCI3. 500MHz) : 5 3. 99 (s. 3H). 4. 01 (8, 3H), 4. 38 (d. J^. 5Hz. IH). 5. 81 (brs. IH). 6. 38 (d. J=4. 
9Hz, 1H). 7. 02 (d. J=9. 2Hz. 2H), 7. 20-7. 40 (m. 7H). 7. 52 (s, IH). 7. 64 (s. IH), 8. 40 (d, J=5. 5Hz. IH) 
Mass spectrometry data (FD-MS. m/z) : 485 (M*) 

Example 213 

N- {4 - [ ( 6^ 7-Dimethoxy-4-quinolyl )oxy] phenyl > ' -( 3- 
pyridylmethyl ) urea [249] 



6,7-Dtmetlioxy-4-(4-aminQphenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with fieat. after the addition 
of triethylanvne (1 ml), triphosgene (56 mg) was added, and the admixture was refluxed with heat for 2 minutes. 3-Pyri- 
dylmethylamine (0.05 ml) was added to the reaction rrexture, and tiie admixture was refluxed with heat for 12 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with etfiyt acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduoed^essure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofdmrVaoetone (1 0/1 ) to obtain 71 mg of the titfe compound (yield: 93%). 

^H-NMR (DMSCkle. 500MHz) : 5 3. 93 (s. 3H), 3. 94 (s, 3H). 4. 34 (d. J=5. 5Hz. 2H), 6. 40 (d, J=4. 9Hz, IH). 6. 72 
(t J=6. 1Hz, IH). 7. 12 (d. J=9. 2Hz. 2H), 7. 35 (m, IH), 7. 37 (s. IH). 7. 50 (S. IH), 7. 53 (d. J=9. 2Hz. 2H), 7. 72 
(d. J=7. 9Hz. 1H). 8. 43-8. 46 (m. 2H). 8. 53 (s. IH), 8. 73 (s. IH) 
Mass spectrometry data (FD-MS. m/z) : 430 (M^) 

Example 214 

N- {4- [ ( 6 , 7 - Dime thoxy-4- quinolyl ) oxy] phenyl} -N ' -( 4- 
pyridylmethyl) urea [250] 



67-DimetfK)xy-4-(4-aminophenoxy)qurnoline (52 mg) was dissolved in toluene (5 ml) with heat after the addition 
of triethytamine (1 ml), triphosgene (53 mg) was added, and the admixture was refluxed with heat for 2 minutes. 4-Pyri- 
dylmetfiylamine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 12 minutes. 
After the addition of aqueous sodium hydrogen carbonat . the reaction mixture was extiacted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anfiydrous sodium sulfate. Tlie sotvent was removed 
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by reducedixessur distillation, and the resulting residue was purified by column chromatography on silica get eluting 
with chlorofbrm/acetone (10/1) to obtain 40 mg of the title compound (yield: 54%). 

^H-NMR (CDCI3, 500MHz) : 6 4. 01 (s. 3H). 4. 03 (s. 3H). 4. 43 (d, J=5. SHz. 2H). 5. 97 (m. 1 H), 6. 40 (d, J=5. 5Hz. 
5 1H). 7. 08 (d, J=9. 2Hz. 2H). 7. 20 (d. J=5. SHz. 2H), 7. 38 (s, 1H). 7. 42 (d, J=8. 6Hz. 2H), 7. 54 (s. 1H). 7. 81 (s. 

1H). 8. 42 (d. J=5. 5Hz, 1H). 8. 49 (d. J=6. IH2, 2H) 
Mass spectrometry data (FD-MS. m/z) : 430 (M^) 

Example 215 

10 

N~ {4- [ ( 6 , 7-Dimethoxy-4-quinolyl )oxy] phenyl) -N ' - [ ( 4- 
dimethylaminophenyl )methyl ] urea [ 251 ] 

15 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 2 minutes. (4- 
Dimethyiaminophenyl}methyiamine (104 mg) was added to the reaction mixture, and the admixture was r^luxed with 
20 heat for 12 minutes. After the addition of aqueous sodium hydrogen cartx)nate, the reaction mixture was extracted 2 
times with etfiyt acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sutfErte. 
The solvent was removed ty reduced^ressure distillation, arxl ttie resulting residue was purified by column chroma- 
tography on silica gel eluting witti chloroform/acetone (10/1) to obtain 12 mg of the titie compound (yield: 15%). 

25 ^H-NMR (DMSO-de. 500MHz) : 6 2. 87 (s. 6H). 3. 93 (s. 3H), 3. 94 (s, 3H), 4. 18 (d. J=5. 5hb. 2H). 6. 40-6. 43 (m. 
2H), 6. 70 (d, J=9. 2Hz. 2H). 7. 13 (d. J=8. 6Hz. 2H). 7. 14 (d, J=8. 6Hz. 2H). 7. 37 (s, 1H), 7. 51 (S, 1H), 7. 52 (d, 
J=9. 2Hz. 2H). 8. 44 (d. J»4. 9Hz, 1 H). 8. 57 (s, 1 H) 
Mass spectrometry data (FD-MS. wfz) : 472 (M^) 

30 Example 216 

N-{4- [ ( 6, 7'-Dimethoxy-4-quinoryl )oxy] phenyl }-N ' -(3^5- 
dinitrophenyl) urea [252] 



6,7-Dimethoxy-4-(4«minophen(s(y)quinoline (54 mg) was dissolved in toluene (5 ml) with heat. 3.5<finitrophenyl 
isocyanate (81 mg) was added, and the admixture was refluxed with heat for 20 minutes. The reaction solution was puri- 
40 fied by column chromatography on silica gel eluting witti chloroform/acetone (10/1) to obtain 53 mg of ttie titie com- 
pound (yield: 57%). 

^H-NMR (DMSO-de. 500MHz) : 5 3. 94 (s, 3H), 3. 95 (8. 3H), 6. 46 (d. J«4. 9Hz. 1H). 7. 24 (d. J»9. 2Hz. 2H). 7. 39 
(S. 1H). 7. 51 (S. 1H). 7. 64 (d, J=:8. 5Hz. 2H), 8. 42 (s. 1H), 8. 47 (d. J«4. 9Hz, 1H), 8, 77 (s, 1H), 8. 77 (s, IH). 9. 
45 21 (s, 1H),9.73(s.1H) 

Mass spectrometry data {FD4AS, m/z) : 506 (M^-i-1) 

Example 217 

^ N-( Cyclohexyl )-N' -(4- [ ( 6, 7-dimethoxy-4- 

quinolyl)oxy] phenyl) urea [253] 



55 

6,7-DimethQxy-4-(4-aminophenoxy)quinoline (200 mg) was dssolved in toluene (5 mQ witti heat, cyclohexyl isocy- 
anate (340 mg) was added, and ttie admixture was stirred witti heat at 80-90 ''C for 30 minutes. After ttie addition of 
water, the reaction nuxture was extracted 2 times witt) ettiyl acetate, and the organic layer was ttien washed witti brine 



95 



EP0860 433A1 

and dried with anhydrous sodium sulfate Th solvent was removed by reduced-pressur dist'llation, arvJ the resulting 
residue was purified by column chromatography on silica gel luting with chloroform/acetone (10/1) to obtain 210 mg of 
the mie compound (yield: 74%). 

5 ^H-NMR (CDCI3. 5OOMH2) : 5 1. Il-'l. 22 (m. 2H), 1. 34-1. 46 (m, 2H), 1. 56-1. 66 (m. 2H). 1. 68-1. 78 (m, 2H). 

1. 96-2. 05 (m. 2H). 3. 64-3. 73 (m. 1H). 4. 05 (s. 6H), 4. 58 (d. J=7. 9Hz. 1H), 6. 36 (S. 1H). 6. 46 (d, J=4. 9Hz, 
1H), 7. 13 (d, J=:8. 6H2, 2H). 7. 42 (d. J=8. 6Hz. 2H), 7. 42 (s, 1H), 7. 56 (s. 1H), 8. 48 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. m^) : 421 (M^ 

10 Example 218 

N - ( 3 , 4-Dif luorophenyl )-N'-{4-[(6, 7-dimethoxy-4 - 
quinolyPoxy] phenyl} urea [254] 

IS 



6,7-Dimethoxy-4-(4-anuncpheno9cy)cM>v>line (50 mg) was dissolved in toluene (5 ml) with heat, after the adtfition 
of triethylamine (1 ml), tr^phoegene (55 mg) was added, and the admixture was refkixed with heat for 3 minutes. 3.4- 
20 Difluoroanaine (66 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
After the addition of aqueous sodium hydrogen cartx)nate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed wHh brine arxi dried with anhydrous sodium sulfate. The solvent was removed 
by reducedixessure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofomVacetone (10/1) to obtain 63 mg of the title compound (yield: 83%). 

25 

^H-NMR (CDCI3. 500MHz) : 6 4. 03 (s. 3H). 4. 06 (s. 3H), 6. 45 (d, J=5. 5H2. 1 H). 6. 96- 7. 02 (m, 1H). 7. 02-7. 
10 (m. 1H), 7. 1 1 (d. J=8. 5Hz. 2H). 7. 41-7, 45 (m, 2H). 7. 48 (d. J=8. 6Hz. 2H). 7. 58 (s. 1H), 7. 72 (s. IH), 7. 74 
(S. IH), 8. 44 (d. J=5. 5Hz. IH) 
Mass spectrometry data (FD-MS. nrtz) : 451 (M*) 

30 

Example 219 

N-( 2, 4, 5-Trif luorophenyl )-N' -{4-[ ( 6 , 7~diinethoxy-4- 
35 quinolyl )oxy] phenyl) urea [255] 



6.7-DimetfKixy-4-(4-aminophenaxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
40 of triethylamine (1 ml), trqshosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2.4.5- 

Trifluoroaniline (75 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 

After the addition of aqueous sodium hydrogen cartxxiate, the reaction mixture was extracted 2 times with ethyl acetate. 

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
45 with chtorofbmrVacetone (10/1) to obtain 58 mg of the title compound (yield: 73%). 

^H-NMR (DMSO-dg. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (6. 3H), 6. 45 (d. J=5. SHz. 1H). 7. 24 (d, J=8. 6Hz. 2H), 7. 40 
(s. IH). 7. 52 (5. IH). 7. 59 (d. J=8. 6Hz, 2H). 7. 62-7. 70 (m, IH), 8. 17-8. 25 (m. IH). 8. 48 (d, J=4. 9Hz. IH). 8. 
76 (s. IH). 9.23(s.1H) 
50 Mass spectronietry data (FD-MS,nVz): 469 (M*^ 
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Example 220 

N-( 2, 4, 6-Trif luorophenyl )-N' -{4-[ ( 6, 7-dimethoxy~4~ 



quinolyl )oxy 3 phenyl )urea [256] 



6J>Dimethoxy-4-(4-aminophenoxy)quifX)line (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethytamine (1 mQ. triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2.4,6- 
Trifluoroaniline (75 mg) was added to the reaction mixture, arxl the admixture was refluxed with heat for 20 nfiinutes. 
After the addition of aqueous sodium hydrogen carimiate, the reaction mixture ms extracted 2 times with etfiyt acetate, 
and the organic layer was then washed with k>rine and dried with anhydrous sodium sulfate. The solvent was renrx>ved 
by reduced-pressure distillation, and the resulting residue was purified by column chromato^aphy on silica gel eluting 
with chloroform/acetone (10/1) to obtain 37 mg of the titie compound (yield: 47%). 

^H-NMR (DMSO-dg. 500MHz) : 6 3. 94 (s, 3H). 3. 95 (s, 3H). 6. 43 (d. J=5. 5Hz. 1H), 7. 20 (d. J=8. 6Hz. 2H). 7. 29 
(t, J=8. 6Hz, 2H), 7. 39 (s. 1H), 7. 52 (s, 1H). 7. 58 (d. J=8. 6H2. 2H). 8. 07 (s, 1H). 8. 46 (d, J=5. SHz, 1H), 9. 14 
(S.1H) 

Mass spectrometry data (FD-MS. nVz) : 469 (M*) 
Example 221 

N-( 2, 3, 4-Trif luorophenyl)-N' ~{4- [ ( 6, 7 -dimethoxy-4- 
quinolyl)oxy 3 phenyl} urea [257] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) ¥vas dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was reHuxed with heat for 3 minutes. 2.3.4- 
Trifluoroaniline (75 mg) was added to the reaction mbcture. and the admixture was refluxed with heat for 20 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sul^e. The solvent was renrxTved 
by reduced-pressure distillation, and tiie resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 18 mg of the titie compound (yield: 23%). 

^H-NMR (DMSO-dg. 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s. 3H). 6. 44 (d. J=4. 9Hz, 1H). 7. 23 (d. J=8. 6Hz, 2H), 7. 
25-7. 33 (m. 1H), 7. 39 (s, 1H). 7. 52 (s. 1H). 7. 59 (d, J=8. 6Hz. 2H), 7 85^7. 92 (m. 1H), 8. 47 (d. J=5. 5Hz, 1H). 
8.73(S.1H). 9.21 (s. 1H) 
Mass spectrometry data (FD-MS, m^) : 469 (M^) 

Example 222 

N-( 2, 5 -Dimethoxy phenyl )-N'~{4-[(6, 7-dimethoxy-4- 
quinolyl )oxy 3 phenyl }urea [258] 



6,7-Dimethoxy-4-(4^minophenoxy)quinoline (56 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (66 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2.5- 
Dimetfioxyanifine (102 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 10 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed wHh brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chro ma tograpfiy on silica gel eluting 
with chloroform/acetone (10/1) to obtain 81 mg of the titie compound (yield: 90%). 
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^H-NMR (CDQa, 500MHz) : 6 3. 68 (s. 3H). 3. 78 (s. 3H). 4. 02 (s. 3H), 4. 05 (s. 3H). 6. 46 (d, J=5. 5Hz. 1H). 6. 53 
(dd. J=3. 1. a 5Hz. 1H). 6. 76 (d. J=9. 2Hz. 1H). 7. 13 (d. J=a 2Hz, 2H). 7. 43 (8. 1H), 7. 52 (d. J=9. 2Hz, 2H). 7. 
55 (s, 1H). 7. 57 (8. 1H). 7. 78 (S. 1H). 7. 91 (d. J=3. 1Hz, 1H), 8. 49 (d. J=4. 9Hz. 1H) • 
Mass spectrometry data (FD-MS. nV^) : 475 (M*) 

s 

ExarTple223 

N-( 3, 5~Dimethoxyphenyl ) -N ' -{4- [ ( 6, 7-dimethoxy-4- 
10 quinoly 1 ) oxy ] phenyl ) urea [259] 



6,7-Dimethoxy-4-(4naminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat, after the addition 
15 of triethylamine (1 mQ. triphosgene (101 mg) was added, and the admixture was refiuxed with heat for 4 minutes. 3.5- 

Dlmethoxyaniline (62 mg) was added to the reaction mixture, and the admixture was refiuxed with heat for 13 minutes. 

After the addition of aqueous sodium hydrogen caftx>nate, the reaction mixture was extracted 2 times with ethyl acetate. 

and the organic layer was then washed with t)rine and dried with anhydrous sodium sulfate. TTie solvent was removed 

by reduced-pressure distillation, and the resulting residue was purified by column chromatograpfiy on silica gel eluting 
20 with chlorofornVacetone (10/1) to ot>tain 85 mg of the title compound (yield: 100%). 

^H-NMR (CDGa. 500MHz) : 5 3. 73 (s. 6H). 4. 00 (s. 3H). 4. 03 (s, 3H). 6. 18 (s. 1H). 6. 42 (d. J=5. 5Hz. 1H). 6. 60 
(s, 1H), 6. 60 (S. 1H), 7. 09 (d. J=8. 6Hz. 2H). 7. 40 (s. 1H). 7. 45 (d, J=8. 6Hz, 2H). 7. 56 (s, 1 H). 7. 68 (s, 1H). 7. 
85 (s. 1H). 8. 45 (d. J=5. 5Hz. 1 H) 
25 Mass spectrometry data (FOMS. m^) : 475 (M*^) 

ExarTple224 

N-( 2, 3-Dif luorophenyl )-N ' "{4-[ ( 6 , 7 -dimethoxy-4- 

30 ■ ■ ' ■ 

quinolyl ) oxy] phenyl} urea [260] 



35 6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refiuxed with heat for 3 minutes. 2,3- 
Oif hioroaniline (51 ml) was added to the reaction mixture, and the admixture was refiuxed with heat for 20 minutes. After 
the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, and 
the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The soh^ent was removed by 

40 reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting with 
chlorofbrm/^acetone (10/1) to obtain 60 mg of the title compound (yield: 79%). 

^H-NMR (DMSO-de. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 45 (d. J=4. 9Hz. 1H), 7. 02-- 7. 08 (m. 1H), 7. 11^7. 
19 (m. 1H). 7. 23 (d. J=9. 2Hz, 2H). 7. 39 (s. 1H). 7. 52 (s, 1H). 7. 59 (d, J=9. 2Hz. 2H). 7. 94-7. 99 (m. 1H). 8. 47 
45 (d. J=4. 9Hz, 1 H). 8. 78 (s. 1 H). 9. 25 (s. 1 H) 

Mass spectrometry data (FD-MS. w/z) : 451 (M^ 

Example 225 

^ N-( 3, 5-Dif luorophenyl ) ' -(4- [ ( 6 , 7 -dimethoxy-4 - 

quinolyl ) oxy] phenyl} urea [261] 



55 

6,7-Dimethoxy-4-(4'aminophenoxy)c|ulnoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixtur was refkixed with heat for 3 minutes. 3.5- 
Difluoroaniline (66 mg) was added to the reaction mixture, and the admixture was refiuxed with heat for 20 minutes. 
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After 1h addition of aqueous sodkim hydrogen cartXKiate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel elutirtg 
with chloroform/acetone (10/1) to obtain 49 mg of the title compound (yield: 64%). 



^H-NMR (DMSOds. 500MHz) : 5 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 45 (d. J=4. 9H2. 1H), 6. 75-- 6. 83 (m. 1H). 7. 16^7. 
26 (m. 4H); 7. 39 (s, 1H), 7. 52 (s. 1 H). 7. 59 (d, J=:8. 6Hz. 2H). 8. 47 (d, J«4. 9Hz, 1H). 8. 99 (S, 1H). 9. 12 (s. 1H) 
Mass spectrometry data (FD-MS. wlz) : 451 (M^) 



Example 226 



N- ( 2 , 3 , 6-Trif luorophenyl)-N' -{4- [ ( 6^ 7-dimethoxy-4- 
quinolyl)oxy] phenyl) urea [262] 



6.7-Oimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml). tr9)hosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2.3.6- 
trif luoroaniline (53 mf) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. After 
the addition of aqueous sodium hydrogen cartx)nate. the reaction mixture was extracted 2 times with ethyl acetate, and 
the organic layer was then washed with bnne and dried with anhydrous sodium si^te. The solvent was removed by 
reduced-pressure distiliatioa and the resulting residue was purified by column ctiromatography on silica gel eluting with 
chlorofomVacelone (10/1) to obtain 30 mg of the titie compound (yield: 38%). 

^H-NMR (DMSO<l6. 500MHz) : 8 3. 93 (s. 3H). 3. 94 (s. 3H). 6, 44 (d. J==5. 5Hz. 1H). 7. 15~ 7. 25 (m. 3H). 7. 33-^7. 
44 (m. 2H). 7. 52 (s. 1H). 7. 59 (d. J=8. 6Hz. 2H). 8. 41 (S. 1H). 8. 46 (d, J=4. 9Hz. 1H), 9. 18 (s. 1H) 
Mass spectrometry data (FD-MS. vn/z) . 469 (M") 



Example 227 



N - ( 2 , 6 - Pi f luorophenyl )"N'-{4-[(6, 7-diinethoxy-4- 
quinolyl )oxy]phenyl}urea [263] 



6.7-Dimethoxy-4-(4-aminophenQxy)quinoline (50 rng) was dissolved in toluene (5 ml) with heat. 2.6-difluorophenyl 
isocyanate (104 mg) was added, and the admixture was refluxed with heat for 30 minutes. The separated aystals were 
f iltered and then washed with toluene to obtain 57 mg of the title compound (yield: 74%). 

^H-NMR (DMSO-dg. 500MHz) : 6 3. 94 (s, 3H). 3. 95 (s. 3H). 6. 44 (d. J=4. 9Hz, 1H), 7. 13- 7. 25 (m. 4H), 7. 28-7. 
38 (m, 1H). 7. 39 (s. 1H). 7. 52 (s. 1H). 7. 59 (d. J=9. 2Hz. 2H). 8. 15 (s. 1H). 8. 46 (d. J=5. 5Hz. 1H). 9. 09 (s. 1H) 
Mass spectrometry data (FD-MS. nrV^) : 451 (M^) 

Example 228 

N-( 2, 5-Bis( trif luoromethyl )phenyl] -n ' -{4- [ ( 6, 7-dimethoxy-4- 
quinolyl )oxy] phenyl} urea [264] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of trietfiytamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2.5- 
Bis(trifluoromethyl)aniline (79 mQ was added to the reaction mixture, and the admixture was refluxed with heat for 20 
minutes. After the addition of aqueous sodium hydrogen caitx>nate. the reaction mixture was extracted 2 times with 
ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent 
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was removed by reduced-pressure cfist'flalion, and the resulting residue was purified by column chromatography on s9- 
lea gel eluting with chloroibrm/acetone (10/1) to ot>tain 30 mg of the title compound (yield: 32%). 

^H-NMR (DMSOKle, 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 45 (d. J=4. 9Hz. 1H). 7. 24 (d, J=9. 2Hz, 2H). 7. 40 
(s, 1H). 7. 52 (s, 1H). 7. 60-7. 66 (m. 3H). 7. 95 (d, J«7. 9Hz. 1H). 8. 38 (s. 1H). 8. 46-8. 52 (m. 2H). 9. 70 (s. 1H) 
Mass spectrometry data (FD-MS, m^) : 551 (M^) 

Example 229 

N-( 2, 4-Dimethoxyphenyl )-N ' -(4- [ ( 6 , 7-dimethoxy-4- 
quinolyPoxy] phenyl) urea [265] 



6 J-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 mS) with heat, after the addition 
of triethylamine (1 mO. trlphosgene (72 mg) was added, and the admixture was refluxed wHh heat for 3 minutes. 2.4- 
Dlmethoxyaniline (60 mg) was added to the reaction mixture, and the admixture was ref tuxed with heat lor 1 1 minutes. 
After the addition of aqueous sodium hydrogen cartxHiate. the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium suttate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofomrVacetone (10/1) to obtain 44 mg of the titte compound (yield: 53%). 

^H-NMR (CDQa, 500MHz) : 6 3. 74 (s. 3H). 3. 80 (s. 3H). 4. 03 (s, 3H). 4. 05 (s, 3H), 6. 44-6. 51 (m, 3H), 7. 06 (s. 
1H). 7. 12 (d. J=9. 2Hz. 2H). 7. 43 (s, 1H). 7. 49-7. 51 (m. 3H). 7. 57 (s. 1H). 7. 86(d. J«8. 6Hz. 1H). 8. 48 (d. J=5. 
5Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 475 (M^) 
Example 230 

N-(2-Chlorophenyl)-N*-{4->[(6,7-dimethoxy4- 
quinoly 1 ) oxy ] phenyl ) urea [266] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoltne (52 mg) was dissolved in toluene (5 mQ with heat 2-chlorophenyl iso- 
cyanate (0.05 ml) was added, and the admixture was refluxed with heat for 30 minutes. The reaction solution was puri- 
fied by column chromatography on silica gel eluting with chlorolbrm^cetone (10/1) to obtain 64 mg of the title 
compound (yield: 81%). 

^H-NMR {CDCI3, 500MHz) : 6 4. 01 (s, 3H). 4. 05 (s. 3H). 6. 46 (d. J=4. 9Hz. 1H). 6. 98 (dd. J=7. 3. 7. 9Hz. 1H). 7. 
14 (d. J=8. 6Hz. 2H), 7. 26 (dd. J=7. 3. 7. 9Hz. 1H). 7. 31 (d, J=7. 9Hz. 1H). 7. 43 (s. 1H). 7. 52 (d. Js9. 2Hz, 2H), 
7. 57 (s. 1H), 7. 57 (s. 1H). 8. 24 (d. J=:7. 9Hz. 1H). 8. 37 (s. 1H). 8. 50 (d. J«5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m/2) : 449 (M^). 451 (MV2) 

Exanple 231 

N-(3-Chlorophenyl)>N'-(4-[(6,7-dimethoxy4- 
quinolyl) oxy 3 phenyl) urea [267] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 mO with heat 2-chlaophenyl iso- 
cyanate (0.05 ml) was added, and the admixture was refluxed with heat for 30 minutes. The reaction solution was puri- 
fied by column chromatography on silica gel eluting with chlorofbrm/'acetone (10/1) to obtain 72 mg of the title 
compound (yield: 93%). 
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^H-NMR (CDOa. 500MHz) : 83. 98 (s. 3H). 4. 03 (s. 3H). 6. 41 (d. J=4. SHz, 1H). 6. 99 (d. J=7. 9Hz, 1H). 7. 09 (d. 
J=8. 5Hz, 2H). 7. 16 (dd, J=7. 9Hz. 7. 9Hz. 1H). 7. 23 (d, J=8. 6H2. 1H). 7. 38 (S, 1H), 7. 42^7. 44 (m, 3H). 7. 56 
(s. 1H). 8. 13 (8. 1H). a 14 (s. 1H), 8. 44 (d, J=>5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. wtz) : 449 (M*). 451 (M*-i2) 

5 

Example 232 

( 2, 3-Diniethoxyphenyl )-N'-(4-[(6, 7 -dimethoxy ■ 4~ 
10 quinolyPoxy] phenyl) urea [268] 



6.7-Dim6thoxy-4>(4-aminophenoxy)quinoline (52 mg) dissolved in toluene (5 rnS) with heat, after the addition 
15 of trietfiylamine (1 mi), triphosgene (74 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2.3- 
Dimethoxyaniline (0.05 mi) was added to the reaction mixture, and the admixture was refluxed with heat for 1 1 minutes. 
After the addition of aqueous sodium hydrogen cartxHiate. the reaction mixture was extracted 2 times with etfiyl acetate, 
arid the organic layer was then washed with bme and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified t>y column chromatography on silica gel eluting 
20 with chloroform/acetone (1 0/1 ) to obtain 83 mg of the title compound (yield: 1 00%). 

^H-NMR (CDCI3. 500MHz) : 63. 72 (s, 3H). 3. 84 (s. 3H). 4. 02 (s. 3H). 4. 05 (s. 3H), 6. 46 (d. J=:5. 5Hz. 1H), 6. 62 
(d. J=7. 9Hz. 1H). 7. 05 (dd. J=8. 5, 8. 5Hz. 1H). 7. 13 (d, J*9. 2Hz, 2H). 7. 43 (S. 1H), 7. 54 (d, J=8. 6Hz, 2H). 7. 
58 (s. 1H). 7. 85 (d. J=8. 6Hz. 1H). 7. 88 (s. 1H). 8. 27 (s. 1H), 8. 50 (d. J=5. 5Hz. 1H) 
25 Mass spectrometry data (FD-MS. m/z) : 475 (M^) 

Example 233 

( 4 -Hydroxy phenyl )-N'-{4-[(6.7- dimethoxv-4- 

30 ' ~ — ■ ■ = 

quinolyl )oxy ] phenyl }urea [ 269 ] 



35 N-(4-Benzyk>xyphenyO-N44-[(6,7-DimethQxy-4<|uinolyOoxy]phenyl)urea (228 mg) was dissolved in N.N-dimethyl- 
fbrmamide/ethyl acetate (15 ml/20 mi), after the addition of tri^fiylamine (4 ml). 20% palladium hydroxide (1 .18 g) was 
added, and the admixture was stirred at room temperature under hydrogen for 15 hours. The reaction mixture was fi- 
tered using Celite. after which the filtrate was concentrated, and the resulting residue was purified by cdiOTm chroma- 
tography on sflica gel eluting with chlomform/'acetone (10^1) to obtain 188 mg of the title compound (yield: 100%). 

40 

^H-NMR (DMSO-de, 500MHz) : 6 3. 98 (s. 3H). 3. 99 (s. 3H). 6. 60 (d. J=5. 5Hz. 1H). 6. 68 (d. J=8. 6Hz. 2H). 7. 21 
(d. J=8. 5Hz. 2H). 7. 22 (d. J=8. 5Hz. 2H). 7. 47 (s. 1 H), 7. 60 (d, J=9. 2Hz. 2H). 7. 61 (s. 1H), 8. 58 (s. 1H). 8. 59 
(s. 1H). 8. 98 (s. 1H). 9. 03 (s. 1H) 
Mass spectrometry data (FD-MS. w/z) : 431 (M^-i^l) 

45 

Example 234 

N-( 4 - Ace toxy phenyl )-N'-{4-[(6,7-dimethoxy-4- 
50 quinolyPoxy 3 phenyl} urea [270] 



N-(4-Hydraxyphenyl)-ta'-{4-[(6,7-dimethQxy-4-quinolyl)Qxy]phenyl}urea (47 mg) was disso^ed in methylene chlo- 
55 ride (6 ml), after the addition of triethylamine (2 mQ. acetic anhydride (0.5 ml) was added, and the admixture was stirred 
at room temperature for 15 hours. After the addition of aqueous sodium hydrogen cartx)nate. the reaction mixture was 
extracted 2 times with ethyl acetate, and the organic layer was then washed with txine and dried with anhydrous sodium 
suKata The solvent was removed by reduced-pressure distillation, and the resufting residue was purified by column 
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chromatography on silica gel eluting with chloroform/lacelone (10/1) to obtain 35 mg of the title compound (yield: 68%). 

^H-NMR (CDGs, 500MHz) : 5 2. 31 (S. 3H). 4. 01 (s. 3H). 4. 04 (s, 3H), 6. 43 (d, J=5. 5Hz. 1H), 7. 01 (d. J«8. 6Hz, 
2H), 7. 11 (d, J=9. 2Hz. 2H), 7. 26 (brs. 1H). 7. 32 (d, J=i9. 2Hz, 2H), 7. 40 (s, 1H). 7. 45 (d. J=a 2Hz, 1H), 7. 56 (s, 
1H), 7. 56 (t)fS, 1H). 8. 46 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. mfz) : 473 (M^ 

Exanrple235 

N-(3.4, 5~Trimethoxyphenyl)-N' -{4-[( 6, 7-dimethoxy-4- 
quinolyPoxy] phenyl} urea [271] 



6,7-Dimethoxy'4-(4-amirK)phenQxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 mi), triphosgene (66 mg) was added, and the admixture was refluxed with heat for 2 minutes. 3.4.5- 
Trimettxixyaniline (76 mg) was added to the reaction mixture, and the adrraxture was refluxed with heat lor 19 minutes. 
After the addition of aqueous sodium hydrogen cartxxiate. the reaction mixture was extracted 2 times with etfiyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium suttate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified t>y column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 76 mg of the title compound (yield: 87%). 

^H-NMR (COaa. SOOMHz) : 5 3. 81 (s, 6H). 3. 83 (s. 3H). 4. 02 (s. 3H). 4. 05 (s. 3H), 6. 44 (d. J=4. 9H2. 1H), 6. 69 
(s, 2H), 7. 12 (d. J=9, 2Hz, 2H), 7. 41 (s. 1H), 7. 41 (brs. 1H). 7. 48 (d. J=8. 6Hz. 2H). 7. 57 (s. 1H). 7. 58 (s. 1H). 
8. 47 (d. J=4. 9Hz. 1H) 

Mass spectrometry data (FD-MS. mfz) : 505 (M^) 
Example 236 

( 2 , 4-Dif luorophenyl ) -N ' -{4 - [ ( 6, 7 -dimet:hoxy-4- 
quinolyPoxy] phenyl }urea [272] 



6.7-Dimethoxy-4-(4^aminQphenQxy)c^noline (100 mg) was dissolved in toluene (10 ml) with heat 2.4-difluorophe- 
nyl isocyanate (1 20 rnl) was added, and the admixhjre was refluxed with heat for 30 minutes. The separated crystals 
were filtered and then washed with toluene to obtain 128 mg of tfie title coripound (yield: 84%). 

^H-NMR (DMSO-de. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s, 3H). 6. 46 (d. J=4. 9H2, 1 H), 7. 03-- 7. 10 (m, 1H). 7. 22 
(d. J=9. 2H2. 2H), 7. 28- 7. 35 (m. 1H). 7. 39 (s. 1H). 7. 52 (s, 1H). 7. 59 (d, J=9. 2Hz. 2H). 8. 05-8. 12 (m. 1H). 8. 
47 (d. J=5. 5H2. 1H). 8. 52 (s, 1H). 9. 15 (s. 1H) 
Mass spectrometry data (FD-MS. iryz) : 451 (M^ 

Example 237 

N - ( 2, 5-Dif luorophenyl )-N ' -(4-[ ( 6 , 7>d^methoxy-4- 
quinolyl )oxy3phenyl}urea [273] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat. 2,5-difluorophe- 
nyf isocyanate (120 ml) was added, and the admixture was refluxed with heat for 30 minutes. The separated crystals 
were filtered and then washed with tDluene to obtain 132 mg of the title compound (yield: 87%). 

^H-NMR {DMSC><%. 500MHz) : 8 3. 94 (s, 3H). 3. 95 (s, 3H). 6. 46 (d. J=5. 5Hz. 1 H), 6. 80- 6. 87 (m. 1H). 7. 23 
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(d. J=9- 2Hz. 2H). 7. 27- 7. 33 (m, 1H), 7. 40 (s. 1H), 7. 52 (s, 1H). 7. 59 (d. J=8. 6Hz, 2H), 8. 03-8. 08 (m. 1H), 8. 
47 (d. J=5. 5Hz. 1 H). a 78 (s, 1 H). 9. 27 (s. 1 H) 
Mass spectrometry data (FD-MS, rnhs) : 451 (M^) 

5 Example 238 

N- ( 4-Amino -2-chlorophenyl )-N ' -{4- [ ( 6 , 7-dimethoxy-4- 
quxnolyl ) oxy ] phenyl ) urea [ 274 3 

10 



N-{4-CWoro^niIrophenyl)-N'^4^(67<rlmethoxy-4^ (150 mg) was dissolved in chloro- 

fbrm/imethanolMater (10 ml/13 ml/3 rr^. sodium thiosutfate (501 mg) was added, and the admixture was stirred at 60 
75 ■'C for 50 minutes. The reaction mixture was extracted 2 times with chloroform, and the organic layer was then washed 
with brine arxi dried with anhydrous sodium suHate. The solvent was removed by reduced-pressure distillation, and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) Id obtain 
48 mg of the title compound (yield: 34%). 

20 ^H-NMR (DMSOds. 500MHz) : 6 3, 94 (s. 3H). 3. 94 (s, 3H), 5. 14 (brs. 2H), 6. 43 (d, J=4. 9H2. 1 H), 6. 51 (m. 1 H). 
6. 65 (d. J=2. 5Hz. 1H). 7. 17 (d. J=9. 2H2. 2H). 7. 38 (s. 1H). 7. 48 (d. J=8. 6H2, 1H), 7. 51 (s, 1H), 7. 56 (d. J=8. 
5Hz. 2H). 7. 83 (s. 1H), 8. 45 (d. J=5. 5Hz. 1H). 9. 10 (s, 1H) 
Mass spectrometry data (FD-MS. mtz) : 464 (M^), 466 (M+42) 

25 Example 239 

N-(4-[ ( 6, 7-Dimethoxy-4-quinolyl)oxy]phenyl}-N'-[2" 

ethoxycarbonylphenyl] urea [275] 
^ __ 



6,7-Dim6thoxy-4-(4-aminophenQxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat, after the addition 
of triethylamine (1 ml), tnphosgene (100 mg) was added, and the admixture was refluxed with heat for 2 minutes. Ethyl- 
3s 2-aminobenzoate (84 mg) was added to the reaction mixture, and the admixture was refluxed with heat tor 2 houis. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with elhyl acetate, 
and the organic layer was then washed with t>rine and dried with anttydrous sodium sulfate. The solvent was renrxived 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofomVacetone (10/1) to obtain 86 mg of the title compound (yield: 52%). 

40 

^H-NMR (DMSCkle. 90MHz) : 8 1. 37 (t. J=7Hz. 3H). 3. 94 (s. 3H). 3. 94 (s. 3H). 4. 38 (q. J=7H2. 2H). 6. 47 (d, 
J=5H2. 1H). 7. 1-8. 1 (m. 9H). 8. 38 (d. J=9H2, 1H). 8. 47 (d. J=5Hz, 1H). 9. 92 (s. 1H). 10. 10 (s. 1H) 
Mass spectrometry data (FD-MS. vnfz) : 487 (M^) 

45 Example 240 

N- ( 2-Methylthiopher\yl ) -N ' - (4- [ ( 6 , 7-dimethoxy>4- 
quinolyl) oxy] phenyl) urea [276] 

50 ' ~' 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (1 31 mg) was dissolved in toluene (1 3 ml) with heat after the addition 
of triettiytamine (2.6 ml), triphosgene (1 52 mg) was added, and the admixture was refluxed with heat lor 2 minutes. 2- 
55 Methytthioanifine (0.1 1 ml) was added to the reaction mixture, and the admixture was refhrad with heat fbr 10 minutes. 
After the addition of aqueous sodium hydrogen caitx>nate. the reaction mixture was extracted 2 times with chloroform. 
arxJ the organic layer was then washed with tnin and dried with anhydrous sodium sulfate. The solvent was removed 
tyy reduced-pressure distillation, and the resulting residue was purified kyy column chromato^aphy on silica gel eluting 
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with chtoroform/acetone (4/1) to ot3tain 29 mg of the title conrpound (yield: 14%). 

^H-NMR (DMSOdg, SOOMHz) : 62. 50 (s. 3H). 4. 00 (s. 3H). 4. 00 (S, 3H), 6. 51 (d. J=5. 5Hz. 1H). 7. 08-7. 15 (m. 
1H), 7. 25-7. 35 (m. 3H). 7. 45 (s. 1H). 7. 48 (d. J=7. 9Hz, 1 H), 7. 58 (S. 1H). 7. 67 (d, J=8. 5Hz, 2H), 7. 99 (d, J=7. 
5 9Hz. 1H). 8. 24 (8. 1H). 8. 53 (d. Js5. 5Hz. 1H). 9. 61 (s. 1H) 

Mass spectrometry data (FD-MS. vntz) : 461 (M^ 

Exanrple 241 

[3, 5-Bis( trif luoromethyl )phenyl] -{4- [ ( 6, 7-dimethoxy-4- 
quinolyPoxy] phenyl} urea [277] 



15 

6 J*Dirnethoxy-4-(4namiriophenQxy)qiiiriolirie (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of tiiethytamine (1 ml), triphosgene (55 mg) was added, and the admixture was r^luxed with heat for 3 nninutes. 3.5- 
Bis(trifluoromethyl)aniline (116 mg) was added to the reaction mixture, and the adrrvxture was refluxed with heat for 20 
minutes. After the addition of aqueous sodium hydrogen caftx>nate. the reaction mixture was extracted 2 times with 
20 ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodUim sulfate. The solvent 
was removed tiy reduced-pressure (fistiltaHon. and the resulting residue was purified by column chromatography on sil- 
ica gel eluting with chlorofbrm^celone (10/1) to obtain 54 mg of the title compound (yield: 58%). 

^H-NMR (DMSO-dg. 500h/IHz) : 6 3. 93 (s. 3H), 3. 94 (s. 3H). 6. 45 (d. J=5. 5Hz. 1H). 7. 23 (d. J=9. 2H2. 2H), 7. 39 
25 (s, 1H). 7. 51 (d. J=9. 2Hz. 2H). 7. 62 (d. J=9. 2Hz. 2H). 7, 64 (s. 1H). 8. 15 (s. J=5. 5Hz. 2H). 9. 13 (s. 1H). 9. 43 
(S. 1H) 

Mass spectrometry data (FD-MS, mtz) : 551 (M^ 
Example 242 

30 

N-(3-Chloropropyl)-N'->{4-[(6,7-dimethQxy-4- 
quinolyl )oxy]phenyl}urea [278] 

35 

6,7-Dimethoxy-4-(4^aminophenQxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3-Chlo- 
ropropytanlfine (66 mg) was added to the reaction mixture, and the admixture was refluxed wi^ heat for 20 minutes. 
40 After the addition of aqueous sodium hydrogen cartxxiate. the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified column chromatography on silica gel eluting 
with chlorofomVacetone (1 0/1 ) to obtain 26 mg of the title compound (yield: 37%). 

45 ^H-NMR (DMSCWe. 500MHz) : 6 1. 87'-1. 94 (m, 2H). 3. 20-'3. 27 (m. 2H), 3. 69 (t, J=6. 1Hz. 2H). 3. 93 (s. 3H). 
3. 94 (s. 3H). 6. 29 (t. J=6. 1Hz. 1H). 6. 41 (d. J=5. 5Hz, 1H). 7. 14 (d. J=9. 2Hz. 2H). 7. 38 (s. 1H), 7. 50-7. 55 (m. 
3H), 8. 46 (d. J:=4. 9Hz. 1H). 8. 61 (s. 1H) 
Mass Spectrometry data (FD-MS. nVz) : 415 (M^ 

so Example 243 

N-{5- [2->( 4-f luoro)phenoxy] -pyridyl}-N' -{4--[ ( 6, 7-diinethoxy- 
4-quinolyI )oxy] phenyl} urea [279] 

55 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat, after the addition 
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of triethylamin (1 ml), triphosgene (58 mg) was added, and the admixture was refluxed with heat for 4 minutes. 5- 
Amlno-2-(4-fluoro)phenoxypyndine (95 mg) was added to the reaction mixture, and the admixture was refluxed wHh 
heat for 19 minutes. Alter the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 
times with ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. 
5 The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by oolunnn chroma- 
tography on sflica gel eluting with chlordbrnViaceton (10/1) to obtain 74 mg of the title compound (yield: 79%). 

^H-NMR (DMSO-dg. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H), 6. 44 (d. J=5. 5Hz, 1H), 7. 01 (d. J=8. 5Hz, 1H). 7. 
12-^7. 24 (m. 6H). 7. 38 (s. 1H), 7. 51 (s. 1H), 7. 59 (d. J=:9. 2Hz, 2H). 8. 01 (d, J=8. 6Hz, 1H). 8. 19 (d. J=2. 4Hz, 
10 1 H). 8. 46 (d, J=4. 9Hz, 1H). 8. 77 (s, 1H). 8. 89 (s. 1H) 
Mass spectrometry data (FD-MS. m^z) : 526 (M^) 

Example 244 

N-{4 - [ ( 6 , 7-Diinethoxy-4-quinolyl )oxy] phenyl } * -( 3- 
dimethylamxnophenyl ) urea [ 280 ] 

20 

6 J-Dimethoxy-4*(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of trietfiylanvne (1 ml), triphosgene (55 mQ) was added, and tfie admixture was refluxed with heat for 3 minutes. 3- 
Dimethylaminoanifine (69 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 12 min- 
utes. After the addition of aqueous sodium hydrogen cartxxiate. the reaction mixture was extracted 2 times with etfiyl 
25 acetate, and the organic layer was then washed with brine arxl dried with anhydrous socfium sulfate. The solvent was 
removed by reduced-pressure dstillation, and the resulting residue was purified by column chromatography on sffica 
gel eluting with chloroform/acetone (10/1) to obtain 72 mg of the title compound (yield: 89%). 

^H-NMR (CDQa, 500MHz) : 5 2. 92 (s, 6H). 4. 01 (s. 3H), 4. 03 (s, 3H), 6. 41 (d. J=4. 9Hz, 1H). 6. 48 (d. J=8. 6Hz. 
30 1H). 6. 56 (d. J=9. 2Hz. 1H), 6. 88 (s, 1H), 7. 08 (d. J=9. 2Hz. 2H), 7. 14 (dd, J=7. 9, 8. 5Hz, 1H). 7. 35 (S. 1H), 7. 
41 (s. 1H). 7. 45 (d. J=9. 2Hz. 2H). 7. 55 (s. 1H). 7. 67 (s, 1H), 8. 45 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. mAz) : 458 (M^) 

Example 245 

35 

N- ( 2 -Hydroxy phenyl )-N'-{4-[(6, 7 - d i me t hoxy 4 - 
quinolyPoxy] phenyl }urea [281] 

40 

67*Dim6thoxy-4>(4-amtnophenoxy)quinoline (1 05 mg) was dissolved in toluene (10 ml) with heat, after the addition 
of triethylamine (2 ml), triphosgene (118 mg) was added, and the admixture was refluxed wHh heat for 2 minutes. 2-Ami- 
nophenol (77 mg) was added to the reaction mixture, and the admixture was refluxed with heat fori 0 minutes. After the 
4s addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted with chlordbrm, and the organic 
layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pres- 
sure distillatioa and the resulting residue was washed with chloroform and filtered to obtain 86 mg of the title compound 
(yield: 56%). 

so ^H-NMR (DMSOKife. 500MHz) : 8 3. 94 (s. 3H). 3. 95 (s, 3H), 6. 45 (d, J=4, 9Hz. 1H), 6. 73- 6. 88 (m. 3H), 7. 20 
(d, J=8. 6Hz, 2H), 7. 39 (s. 1H), 7. 52 (s. 1H), 7. 59 (d, J=8. 6Hz, 2H). 8. 03-8. 08 (m. 1H), 8. 19 (s. 1H). 8. 47 (d, 
J=5, 5Hz. 1H), 9. 46 (s. 1H), 9. 95 (s. 1H) 
Mass spectronrtetry data (FD-MS. wtz) : 431 (M^) 

5S 
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Example 246 

( 3-Hydroxyphenyl )-N'-{4-[(6,7-dimethoxy-4- 
quinolyl ) oxy ] phenyl } urea [ 282 ] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (11 5 mg) was dissolved in toluene (1 2 ml) with heat after the addition 
of triethylamine (2 ml), triphosgene (113 mg) was added, and the admixture was refluxed with heat for 2 minutes. 3-Arni- 
nophenol (73 mg) was added to the reaction mixture, and the adnrtixture was refluxed with heat for 1 0 minutes. After the 
addition of aqueous sodium hydrogen cartx)nate. the reaction nruxture was extracted with chloroform, and the organic 
layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pres- 
sure distillation, and the resuftvig residue was washed with chloroform and filtered to obtain 95 mg of the tftle compound 
(yield: 60%). 

^H-NMR (DMSOde. 500MHz) : 5 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 35-6. 42 (m. 1H). 6. 44 (d. J=4. 9Hz. 1H). 6. 77^6. 
85 (m. 1H). 6. 98-7. 08 (m. 2H). 7. 20 (d. J=8. 6Hz. 2H). 7. 39 (s, 1 H). 7. 52 (s, 1 H). 7. 58 (d. J=8. 6Hz. 2H), 8. 47 
(d, J=4. 9Hz, 1H). 8. 57 (s. 1H). 8. 73 (s. 1H). 9. 31 (s. 1H) 
Mass spectrometry data (FD-MS, vM) : 431 (M^ 

Example 247 

( 3-Hydroxycarbonylphenyl )-N'-(4>[(6. 7-dimethoxy-4- 
quinolyl) oxy] phenyl} urea [283] 



N-(3-Ethoxycartx)nylphenyO-N'^4-[(67KJimethQxy'^uinolyl)oxy]ph (190 mg) obtained in Example 197 

was dissolved in methanol (3 ml). 35% aqueous potassium hydroxide (5 ml) was added, and the admixture was stirred 
at room temperature for 30 minutes. After removing methanol by reduced^pressure distillation and neutratiztng using 
dilute hydrochloric acid, the separated crystals were filtered to obtain 67 mg of the titie compound (yield: 38%). 

^H-NMR (DMSOkIs. 500MH2) : 5 3. 94 (s. 3H). 3. 95 (s. 3H), 6. 45 (d, J=5. 5Hz. 1H), 7. 20 (d. J=8. 6Hz. 2H). 7. 
38-7. 65 (m. 7H). 8. 13 (s. 1H). 8. 46 (d, J=4. 9Hz. 1H). 8. 88 (s. 1H). 8. 97 (s. 1H) 
Mass spectrometry data (FD-MS. arU) : 459 (M^ 

Tea Example 1 

As for phannacological action of the compounds of the present invention. inha)ition of PDQF receptor autophos- 
phorylation was studied using cultured rat mesangial cells which are known to have the PDGF receptor. 

1 . QMttivatiQn pf ret ryiegftnqial i^eHg 

Kidneys were taken out from Wistar-Kyoto rats (purchased from Charles River Japan. Inc.)» and the glomeruli were 
isolated by ttie sieving method (Nephron. 22. 454 (1978)). The gtomeruli were cultured in RPMt 1640 medium (herein- 
after referred to as the medium) containing 10% fetal calf serum (hereinafter abbreviated to FCS) at 37 **C in an incu- 
bator in an atmosphere containing 5% carbon dioodde. The glomerulus-derived adhesive cells were subcultured several 
times to obtain mesangial cells. TTie mesangial cells subcultured more than 5 passages were used for the assay. 

2. Evaluation of PDGF receotor autoohosphorvlation inhtottion 

The mesangial cells were seeded in 24-well flat-bottom microtiter plates and tfien cuttured In the medium contain- 
ing 10% FCS for 2 days. When the cells were grown to atx)ut 3x10^ cells per well, the medium was changed to the 
medium containing 0.5% FCS. the cultivation was continued for another 3 days, and then cell growth was arrested. The 
culture medium was renxsved. the adhered cells were washed with 500 pi of the medium, and 250 pi of the medium 
containing 0.1% bovine serum albumin (hereinafter abbreviated to BSA) was then added. A test dnjg dissolved in 1 .38 
111 of dimethyl suHbxide (hereinafter abbreviated to DMSO) was added to this culture medium, and the admixture was 
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incubated at 37 ""C for 1 hour. Recomt»r^nt human platelet<derived growth factor BB chain (hereinafter abbreviated to 
PEXBF-BB) was dissolved in the medium containing 0.1% BSA. 25 |il per well of the solution was added at final 50 
ng/imi, and the incubation was continued at 37 ^'C tor 10 minutes. The medium was removed, the cells were washed wHh 
500 |J of phosphate^xiffered physiological saline (pH 7.4) (hereinafter abbreviated to PBS), and 50 fJ of lysis buffer 
(Tris-buffered physiological saline. pH 7.4. containing 1% Triton X100. 2 mM sodium orthobanadate. and 1 mM ethyl> 
ene-diamine-tetraacetic acid disodium (hereinafter abbreviated to EDTA) were added. The cells were allowed to stand 
at 4 ''C for 30 minutes for lysis, and the resulting solution was thoroughly admixed with an equal amount of Tris-buffered 
physiological saline containing 1% sodium dodecyl sulfate (hereinafter abbreviated to SDS). An aliquot (20 mO of the 
solution was subjected to SDS electrophoresis on 7.5% polyacrylamide gel. After the electrophoresis, proteins in the 
gel were electrically transferred to a PVDF fitter, which was then subjected to Western blotting using monoclonal anti- 
bodies against phosphotyrosine. Bands of PDGF receptor (molecular weight: about 180 Kda) which were autophospho- 
rylated due to the addition of PDGF-BB were quantitated by a densitometer. AutQphosphorylation rates for individual 
wells with drugs were calculated by setting measurements for PDGF receptor autophosphoryiation in the wells without 
drugs in the presence and absence of PDGF-BB as 100% and 0%. respectively. 

PDGF receptor autophosphoryiation inhibition rates were ok>tained at a series of different concentrations of individ- 
ual test dmgs, from which regression line formulas were determined to calculate PDGF receptor autophosphoryfation 
50% inh3)ition concentrations (ICsqs) for the test drugs. 

The compounds of the present invention shewed the PDGF receptor autophosphoryiation 50% inhibition concen- 
trations (IC50S) of less than 100 pM. 

As for representative examples of preferred compound groups of the present invention, test results for PDGF 
receptor autophosphorytatfon 50% inhibitton concentrations (IC50S) in mesangial cells are shown in Table 2. 
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TABLE 2 



IC,o (pM) for 
PDGF receptor 



Compound No. 


autophosphorylation 
inhibition 


(2) 


0. 


4 4 


(6) 


0. 


4 5 


■(8) 


0. 


1 0 


(16) 


0. 


0 5 


(2 9) 


0. 


8 0 


(3 2) 


0. 


3 0 


(4 3) 


0. 


0 0 5 


(4 4) 


0. 


0 0 6 


(4 5) 


0. 


0 14 


(4 6) 


0. 


0 21 


(4 7) 


0. 


0 4 3 


(4 9) 


0. 


0 18 


(50) 


0. 


0 6 7 


(5 1) 


0. 


0 09 


(5 2) 


0. 


0 3 


(53) 


0. 


0 10 


(5 4) 


0. 


0 0 3 


(5 5) 


0 


0 0 3 

\J \J tJ 


(5 6) 


0. 


0 04 


(5 7) 


0. 


0 0 6 


(5 8) 


0. 


0 02 


(5 9) 


0. 


0 04 


(6 0) 


0. 


0 04 


(6 3) 


0. 


4 0 


(6 6) 


0- 


1 3 


(6 7) 


0. 


1 1 


(6 8) 


0. 


4 4 
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(6 9) 


0 


0 5 


(7 4) 


0 

ly • 


3 4 


(7 5) 


0 


1 8 

X o 




n 


3 4 


f 9 


n 


\3 c» O 


(1 1 3) 

V J. X «j y 


n 


n n 4 

V U *i 


f 1 1 4^ 


n 


n n 4 

U U fl 


fl '3 1 ^ 


n 


n n Q 
u u o 


f 1 3 3^^ 


0 


0 0 7 


f 1 3 S'i 

V. X O *y y 


n 


0 A Q 
U 4 O 


v. J. O O y 




0 1/1 
U 1 fl 


V J- O a y 


n 


0 0 R 
U U O 


M fi 3") 


0 


0 0 Cfc 

u u o 


v X o vi y 


n 


0 1 o 
U X u 


n fi fi'i 

V J. u O y 


n 
u . 


oil 

U 1 X 


f 1 fi T'i 


u . 


O 0 >1 
U U 4 


M fi R'i 

V, X U O J 


n 


0 0 A 
U U D 


n fi Q'i 


n 


0 0 A 
U U 4 


\ JL 1 V y 


n 
u . 


0 1 P 


\ X 1 Ct J 


n 


0 10 
U X u 


v. X 1 o y 


n 


0 1 fi 

U X Q 


\ X 1 *-k J 


0 


0 0 9 

U U o 


Cl 7 5^ 

V. X f \J J 


0 


0 0 fi 
u u o 


CI 8 8^ 

\ X o t> y 


n 


0 0 fi 
u u u 


f 1 a 9") 


n 


Oil 
U X X 


\ X J3 \J J 


n 
u . 


0 9 1 
U ^ X 


f 1 Q 9"^ 

V. X 17 ^ y 


n 


0 0 A 
U U 4 


f -X C\ A\ 

\1 y 4; 


0. 


0 14 


(195) 


0. 


079 


(196) 


. 0. 


0 31 


(197) 


0. 


0 10 


(198) 


0. 


Oil 
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(199) 


0. 


0 0 3 


(2 00) 


0. 


0 04 


(220) 


0. 


0 0 9 


(224) 


0. 


0 87 


(225) 


0. 


0 4 7 


(226) 


0. 


Oil 


(2 2 7) 


0. 


0 7 3 


(2^8) 


0. 


0 55 


(229) 


0. 


0 3 7 


(2 3 0) 


0. 


0 34 


(231) 


0. 


0 19 


(232) 


0. 


0 18 


(23 3) 


0. 


0 13 


(234) 


0. 


0 24 


(2 3 5) 


0. 


0 4 3 


(2 3 6) 


0. 


0 55 


(2 3 7) 


0. 


0 7 5 


(238) 


0. 


0 16 


(239) 


0. 


005 


(240) 


0. 


1 5 


(241) 


0. 


018 


(242) 


0. 


0 18 


(24 3) 


0. 


0 14 


(2 4 4) 


0. 


009 


(245) 


0. 


006 


(246) 


0. 


0 13 


(247) 


0. 


009 


(248) 


0. 


063 


(2 4 9) 


0. 


041 


(2 5 0) 


. 0. 


017 


(25 1) 


0. 


036 


(25 3) 


0. 


007 
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Test Example g 

Effect on nephritis associated with mesancrial cell growth in rats 

Grotjps of 6 WIstar-Kyoto maJe rats (7 weeks oW, purchased from Charles River Japan, Inc.) were used. OX-7 (pre- 
pared according to Pathol. Int, 45. 409 (1995)). a monodonal antlxxJy against anti-rat TTiy!.!, was injected intrave- 
nously into the tails of rats at a dose of 1 .2 mgifkg to induce glomerulonephritis associated with mesangial cell growth 
and extracellular matrix accumulation. A test drug suspended in a vehicle, a 1% aqueous aemophor solution, was 
administered orally 2 times a day starting one day after an OX-7 injection for 8 consecutive days. On day 9. when path- 
ological changes in glomeruli became markedly apparent, the rats were sacrificed and anatomized under anesthesia 
with ether, and left kidneys were taken out and fixed in formalin. The kidneys were embedded in paraffin and then sec- 
tioned thinly, and the sections were stained with a periocfic acid-Schiffs reagent. The 20 gk>merult were art)itrarily 
selected for incfividual spedmens thus prepared, and pathological sclerotic changes were scored as follows: 

0: No pathological sclerotic changes were observed in glomeruli. 

1 : Pathok)gical sclerotic changes were observed in less than 25% of glomemli. 

2: Pathotogical sclerotic changes were otsserved in 25-50% of glomeruli. 

3: Pathok3gical sclerotic changes were observed in 50-75% of ^omeruli. 

4: Pathok>gical sclerotic changes were observed in 75-100% of glomeruli. 

Average scores for sclerotic change of irxfividual specimens were calculated to quantify the degree of glomerular 
sclerosis. Average scores of gk>merular sclerosis for indivkiual specimens of rat groups administered wHh the drug were 
compared with those for control grouf)s administered with the vehk:le only to calculate gtomerular sclerosis inhSxtion 
rates (%). The significance of differences was determined by the Dunnet method after testing homoscedastidty acoord- 
ing to the Bartiett metfKxj. 

Glomerular sclerosis inhibition rates (%) for the compound number 32 are shown as folkiws: 



Dose 


Glomerular sclerosis 


Significance of differ- 




inhitMfion rate (%) 


ence 


lOmg/kg 


11.7 


p<0.05 


30mg/kg 


10.2 


p<0.05 


lOOmg/l^ 


13.7 


p<0.01 



From the results above, it was shown that the compound number 32 has an effect in mhibiting pathological sclerotic 
changes of gtomeruli in nephrosis associated with mesangial ceil growth. 

Test Example 3 

ArtftMniQrftptivjty 

1 . Antitumor effect of the compound number 43 aoainst mouse leuke mia cells f P388) 

The compound number 43 exhibited the following effect on prolonging sunrival of mice injected with tumor cells. 

P388 cells (1x10^ cells), mouse leukemia cells obtained from ATCC. were inoculated intraperitoneally into CDFi 
mice (obtained from Japan SLC. Inc.). and then the test compound was administered intraperitoneally for 9 consecutive 
days at the dose of 1 00 mg/kg. The drug-treated animals survived longer than control animals by 130%. 

2. Antitumor effect of tiie compound number 43 against human glioma ceils (GLQT) 

The compound number 43 exhibited an antitumor effect in the nude mice human tumor xenograft model, a model 
whk^ reflects clinical effect, as toltows. 

Human glk>ma. G1j07 (obtained from the Central Institute for Experimental Animals), was transplanted into nude 
mice. When tfie tumor had grown to a volume of about 1 00 mm^, th nude mice were divkf ed irtto several groups of 4 
animals so as to equalize the average tumor volumes of each group. The test drug was administered orally to animals 
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in experimental groups 2 times a day fori 4 consecutive days at 100 mg/kg, and the vehicle was administered to control 
animals. The tumor growth inhibition rate (TGIR, %} was calculated from the equation: TGIR= (1-Tx/Cx) x 100 . in 
which Cx is the tumor volume in the control mice and Tx is the tunx)r volume in the drug-treated mice, on day X, when 
the initial tunK>r volume at the time treatment was commenced is set 1. During the test period of about 4 weeks, the 
maximum TGIR value was 76%, and thus an excellent antitumor effect was observed. 

From the results above, th oonipoundnuinber 43 was revealed to have an antitumor activity. 

3, Antitumor ^fl^ of ttl^ a)rTTX>Mnc^ of the presyrt inv^miQn hMrpan glioma (GLP7) 

Each compounds exhit)ited an arTtitunx}r effect in the nude mice human tumor xenogroft model, a model which 
reflects clinical effect, as follows. 

Anatogously to 2, human glioma cells, GLX)7 (obtained from the Central Institute for Experimental Animals), was 
transplanted into nude mice. When the tumor had grown to a volume of about 100 mm^ the nude mice were divided 
into several groups of 4 animals so as to equalize the average tunfK>r volumes of each group. The test drug was admin- 
istered orally to animals in experimental groips once a day for 9 consecutive days at 50 mg/kg, and the vefvde was 
administered to control animals. The tunnor growth inhibition rate (TGIR, %) was calculated from the equation: 
TGIR= (1-Tx/Cx) x 100 , in which Cx is the tumor volume in the control mice and Tx is the tumor volume in the drug- 
treated mice, on day X. when tfie initial tunxx volume at the time treatment was commenced is set 1 . Results are shown 
in Table 3. 



TABLES 



Conpound No. 


Tumor growth inhibition 
rate (TGIR. %) 


(44) 


78 


(45) 


68 


(52) 


86 


(56) 


52 


(57) 


64 


(58) 


57 


(59) 


82 


(165) 


70 


(168) 


56 


(173) 


54 


(190) 


50 


(191) 


50 


(194) 


59 


(225) 


58 


(227) 


78 


(229) 


81 


(235) 


78 


(236) 


84 


(237) 


74 


(242) 


62 


(244) 


73 


(254) 


85 


(255) 


86 
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TABLE 3 (continued) 



Compound No. 


Tumor grovvth inhbition 
rate (TGiR, %) 






(262) 


87 


(264) 


63 


(267) 


65 


(272) 


84 



4. Antitumof effect of compounds numbers 43 and 58 against various tumor cells 

In the same manner as desaibed in 2, various types of tumor cells (obtained from the Central Institute for Experi- 
mental Arumals) were transplanted into nude nvce. When the tumor had grown to a volume of about 100 mm^, the ani- 
mals were allocated to several groups each consisting of 4 animals so as to equalize the average tumor volume of each 
group. Test drugs were administered intraperrtoneally to animals in experimental groups once a day for 9 consecutive 
days at 100 mg/kg, and the vehicle was administered to control animals. The resulting tumor growth inhibition rates 
(TGIR) are shown in Table 4. 



1ABLE4 



CeOs 


Tumors 


Tumor growth inhibition rate 
(TGIR. %) 






(43) 


(58) 


COL-1 


colon 


68 


74 


St-4 


stomach 


78 


86 


L-27 


lung 


83 


96 



The results at>ove revealed that the compounds of the present invention had antitumor effect on various types of 
tumors. 

T(ps||gxamp|g4 

Effgpt on goflaflffli-in^iuffyl arthptis in migg 

9-10 male DBA/UNCrj mice (9 weeks old, purchased from Charies River Japan, Irux) were used. An emulskxi con- 
sisting of 5 ml of 0.3% bovine collagen type II (K-41. Collagen Gijyutsu-kenshukai. Japan). 15 mg of h/fycobacterium 
tuberculosis H37Ra (obtained from Difco Lat)s.). 2.5 ml of physiological saline and 7.5 ml of Freundls incomplete adju- 
vant (DHco Labs.) was prepared, and then injected subcutaneously at the base of the tail (0.1 ml/animal) 2 times at 3 
week intervals to induce arthritis. A test drug suspended In a vehicle, physiological saline containing 10% each of cre- 
mophor and DMSO, was administered intraperitoneally for 16 consecutive days, beginning one day be/tore the second 
irijection of the emulsion. Swelling of four legs, characteristic of the onset of arthritis, was investigated every day. 

Effect of the oonpound number 43 on the incidence (%) d collagen-induced arthritis is shown as follows: 



Dose 


Number of mice with 


Incidence (%) 




arthritis/total mice 




Vehicte only 


mo 


70 




1/9 


11 


100 mg/kg 


0/10 


0 
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The resuHs shorn above revealed that the compound number 43 siwressed the incidence of collag n-induoed 
arthritis. 

Possit)le Industrial Use 

Since the compounds of the present invention have inhft>itory activity on abnormal cell growth, more specificaliy 
PDQF receptor autophosphorylation inhibitory activity, they are useful for treating numerous diseases such as leuke- 
mia, cancers, psoriasis, glomerulonephritis. organofft)ro6i5, atherosclerosis, restenosis after percutaneous coronary 
angioplasty or bypass surgery and articular rheumatism. Therefore, the compounds can benefit greatly in treating 
humans and ottier animals which need these treatments. 



{wherein and R2 are each independenfly H, Ci-Cs-all^, or and R2 together form Ci-Cs-all^ene, and W is 
CHorN, 

(l)whenWisCH, 

(a) X is O or S. and Q is a phenyl group represented fay formula (II): 



Claims 



1 . Quinoline derivatives and quinazoline derivatives represented by the following formula (I): 






[wheran m is 1, 2 or 3, R3 is each independently CN. OH. halogen. CrCs^alkyl, Ci-C4-alkaxy or C2-C4- 
acyl], 

a group represented by formula (III): 




[wherein m rs as defined as described above, R3* is each independentiy OH, Ci-Cs-alkyI, CvC4-alkQxy, 
and Y and Z are botti or each independentiy N or CH|. 
oragr uP represented liy fbrmula (IV): 
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[wherein m and R3 are as defined as described above, and R4 is H. Ci-Cs-alkyI or C2-C4-acyq. and 
(b) X is O, S or CH2. and Q is a group represented by fornujla (V) : 




[wherein j and k are each independently 0 or 1, R5 is each independently H or CrC4-alkyl, A is C^Cs' 
alkyl. Ci-Cs-alkenyl. cyclic (C3-C10) alM. Ci-C4-alkQxycartx)nyt, phenyl, n^hthyl, furyt. thienyl, benzoyl, 
substituted l>enzcyl. C^-C4-acyl. a 5- or 6-membered nfionocydic or 9- or 10-membered bicydic heter- 
oaryl group having 1 or 2 nitrogen atoms and optionally having another hetero atom selected from the 
groip consisting of nitrogen, oxygen and sulfur atoms, these alkyi group, aryl group and heteroaryl group 
represented by A may have 1 to 5 substituents selected from the group consisting of CN, NO2, OH. NH2. 
hatogen, Ci-Cs-alkyl, cyclic (C3-C10) alkyI, Ci-C4-alkoxy. Ci-C4-alkaxycart)onyl. CrCs-acyl. CrCg-acy- 
toxy, CrCs^lkylenedioxy. CrC4-alkytemino, di-(Ci-C4-alkyl)amino. CO2H, CONH2. N-(Ci-C4- 
alM)amido. N.N-di-(CrC4-alkyl)amido. C2-C4'alkytannido. trifluoronrtethyl. Ci-C4-alkyfthio. phenyl, sut)sti- 
tuted phenyl, phenoxy. sii>stituted phenoxy, pher^tthio, substituted phenylthio^ phenyl(Ci-C4'-all^, sU>- 
stihJted phenyl(Ci-C4-all^. pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrrofidinyl. pfpericfinyi, piperazinyl. 
homopyperazinyl. morpholinyt. qiinotyl. quinazdinyl, benzoyl, substituted benzoyl and C2-C4-acyt, and B 
is O. S. NH. NCN. NRe or NORe (wherein Rg is Ci-Cs-alkyl)]. 

(2) when W is N, X is O. S or CH2, and Q is represented by formula (V): 




[wherein j, K R5. A and B are defined as descrbed above]) and pharmaceutically acceptable salts thereof. 

Quinoline derivatives and phannaceutically acceptable salts thereof according to Claim 1, characterized in that in 
formula (I). W is CH, X is O or S, and Q is formula (II), fonmila (III) or formula (IV). 

Quinoline derivatives and phamiaceutically acceptable salts thereof acooiding to Claim 1 , cliaracterized 'm that in 
formula (I), W is CH. X is O. and Q is formula (II), formula (111) or formula (IV). 

Quinoline derivatives and quinazollne derivatives and pharmaceutically acceptable salts thereof according to Claim 
1 . characterized in that in formula (I), X is O. S or CHg. and Q is formula (V). 
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5. Quinofin derivatives aiKl quinazoline derivatives and pharmaceutically acceptable salts thereof according to Gaim 
1 . characterized in that in formula (0. Ri and R2 are each independently Ci-Cs^kyl and Q is formula (V) [in formula 
(V). j and k are 0. B is O. S, NORe (wherein Re is Ci-Cs-alM)]. 

6. Quiru>{ine derivatives and quinazoline derivatives and pharmaceutically acceptable salts thereof according to Claim 
1 . characterized in that in formula (I). Ri and R2 are each independently Ci-Cs-alkyl and Q is formula (V) On formula 
(V). j is 0 and k is 1 . or j is 1 and k Is 0. R5 is hydrogen or methyl. B is O. NH. NCN. NRe or NOF^ (wherein Rq 
isCi-Cs-alkyO]. 

7. Quinoline derivatives and quinazoline derivatives and pharmaceutically acceptak)le salts thereof according to Claim 
1 , characterized in that in fomnula (I), Ri and R2 are each independently C^ -Cs-alkyl and Q is formula (V) pn fonnula 
(V). both j and k are 1. R5 is each independently hydrogen or methyl, B is O, S. NH. NCN, NRg or NORe (wherein 
ReisCi-C^-alkyO]. 

8. Quinoline derivatives and quinazoline derivatives of formula (VI) 



o 




[wherein W is CH or N, R^ and R2 are each independently Cf-Cs-alkyl, A is methyl, ethyl, propyl, isopropyl, butyl, 
isobutyt, s-butyl, t4xityl. pentyt. isopentyl. cyclopentyl, cydohexyl, cydoheptyl, phenyl, naphthyl. furyt. thienyl, pyri- 
dyl or pyrimidinyl, and these alkyt groip, aryi group or heteroaryl groip represented by A may have 1 -5 substituents 
selected from the group consisting of fluoro, chloro. bromo, iodo. cyano, hydroxy, nitro. amino, methylamino, dimeth- 
ylamino. diethylamino, d9>ropytamino. dbutylamino, trifluoromethyl, methyl, ethyl, propyl, isopropyl. butyl, isobutyl, 
s-butyt, t4xjtyl. methaxy, ethoxy, propoxy. isopropoxy, morphoiino. pyrrolkfino. piperidino and butcxy] 
and phannaceutically acceptable salts thereof. 

9. Quinoline derivatives and quinazoline derivatives formula (VII) 
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[wherein W is CH or N, j is 0 and k is 1 or j is 1 and k is 0, and R2 are e^ independently Ci-Cs-alkyl. R5 is 
hydrogen or methyl. A is methyl, ethyl, propyl, isopropyt. txjtyl. isobutyl. s-lxjtyi. t-butyl. pentyl. isopentyl. 
cydopentyl. cyctohexyl. cydoheptyl, phenyl, naphthyl. furyl. thienyl. pyndyl or pyrimidinyl. and these alM group, 
aryl groi9> or heteroaryl group represented t>y A may have 1-5 substituents selected from the group consisting of 
fluoro. chloio. bromo. lodo, cyana hydroxy, nitro. amino, methylamino. dimethytamino. diethyiamino, dipropylamino. 
dOxitylamino, trifluoromethyt. methyl, ethyl, propyl, isopropyl. butyl, isobutyl. s<butyl. t-butyl. methoxy. ethoxy, pro- 
poxy, isopropoxy and butoxy] and pharmaceutically acceptable salts thereof. 

10. QuinoUne derivatives and quinazoline derivatives of formula (VIII) 




[wherein W is CH a N. and R2 are each independently Ci-Cs-alkyl. R5 is each independently hydrogen or 
methyl. A is C^CValkyl, Ct-C4-alkenyl, cyckipentyl. cyctohexyl. cydoheptyl, Ci-C4-aikoDcycarbonyl, phenyl, naph- 
thyl, furyl. thienyl. benzoyl, acetyl, pyridyl. pyrimkfinyl. pyrrdidinyl. piperidinyl. pfperazinyl. honK)piperazinyl or mor- 
pholino. these alk/l group, aryl group or heteroaryl group represented by A may have 1-5 substituents selected 
from the group consisting of halogen, cyano. CO2H. CX>NH2. hydroxy, nitro. amino. C^-C4-alkylannno. 6HCyC^' 
alkyI)amino. CrCs-acyloxy. Ci-Cs-acyl. CrC4-alkylthk>, trifluoromelhyl, Ci-Cs-alkyl. CrC4-aIkoxyl, CrC4-alkoxy- 
carbonyl, N-(Ci-C4-alkyl}amidb. N.N<fi-(CrC4-alkyl)amid0L CrC4-alkylamido, ethylenedioxy, phenyl, phenoxy. 
substituted phenyl, benzoyl, pyridyl. pyrazinyl. pyrimidinyl. pyridazinyl, quinolyl and quinazolinyl, and B is O. S, NH. 
NCN. NRg or NORe (in which Rg is methyO] and pharmaceutically acceptable salts thereof. 

11. Quinoline derivatives and quinazoOne derivatives of formula (IX) 
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[wherein W is CH or N. and R2 are each IrKlependerrtiy C^-Cs-alkyl. is each Independently hydrogen or 
methyl, A Is Ci-Cg-alkyl. C^-C4-aII<enyl. cydopentyl, cydohexyt. cydoheptyl. Ct-C4-alia>xycart)onyl. phenyl, naph- 
thyl, furyl, thienyl. benzoyl, acetyl, pyridyl, pyrlmidinyl. pyrrolidinyl, piperidinyl. piperazinyl. homopiperazinyt or mor- 
pholino. and these alkyi group, aryi c^up or heteroaryl group represented by A may have 1 -5 substituents selected 
from the group consisting of halogen, cyano. CO^H, CX>NH2. fiydroxy. nitro. amino. CfC4-alkylaminQ, di-(CrC4' 
alkyOamino, CrCs-acyloxy, Ci-Cs-acyl. CrC4-alkylthio. trifluoromethyl. Ci-Cs-alkyl, Ci-C4-alkDxyl, Ci-C4-alkDxy- 
cartx)nyl. N-(Ci-C4-alkyOamido. N.N<li-(Ci-C4-alkyl)aniido. C2-C4-alkylamido, ethylenedioxy. phenyl, phenoxy. 
sul>stituted phenyl. t>enzoyl, pyridyl. pyrazinyl, pyrimidinyl pyridazinyl. quinolyl and quinazolinyl] and pfiarmaceuti- 
cally acceptable sans Itiereof . 

12. Quinofine derivatives and pharmaceutically acceptable salts thereof according to Claim 8, characterized in that in 
formula (VI). W is CH. 

13. Quinoline derivatives and pharmaceutically acceptable salts thereof accoiding to Claim 9, characterized in tfiat in 
formula (VII). W is CH. 

14. Quinofine derivatives and pharmaceutically acceptable salts thereof according to Gaim 10, cfiaracterized in tfiat in 
formula (VIII). Wis CH. 

1 5. QuinoGne derivatives and ptiarmaceuticaOy aoceptatsle salts thereof according to Claim 1 1 . cfwacterized in Itiat in 
formula (IX). WisCH. 

1 6. Quinofine derivatives and quinazoline derivatives of formula (X) 



R5 R5 




[wfierein W is CH or N. and R2 are each independently Ci-C5'alkyl. Rs is each Independently hydrogen or 
methyl. A is CfCs-alkyl. cyclopentyl. cyclohexyl. cycfoheptyl. aiiyt. Ci-C4-alKoxycartxxiyt. phenyl, naphthyl or ben- 
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zoyt, and these alkyl group or aryl group represented by A may have 1 -5 sid3stituents s lected from the group con- 
sisting of OH, CO2H, fluoro. chloro. bromo, iodo, nitro, amino, di-(CvC4-alkyf)amino. ethylenedioxy. aceloxy. 
methytthio, Ci-C4-alKoxycartX}nyl, trifluoromethyl. Ci-C4-alkyl. pyridyl and phenyl] 
and phamnaceutically acceptable salts thereof. 

17. Quinoline derivatives and quinazoline derivatives of fonnuta (XI) 



[wlierein W is CH or N. and are each independently Ci-Cs-alkyl. is each independently hydrogen or 
methyl, A is Ct-Cs-alkyI, cydopentyl, cydohexyt, cydoheptyl, allyt. Ci-C4-a]kDxycartxx)yl. phenyl, naphthyl or ben- 
zoyl, and these alkyl group or aryl group represented by A may have 1 -5 substituents selected from the group con- 
sisting of OH, CO2H. fluoro. chloro, txomo, iodo, nitro, amino. di-(Ci-G4-alkyl)amino, ethylenedioxy, acetoocy, 
methytthio. Ci-C4-alkQxycart)onyl, trifluoromethyl. Ci-C4^lkyl. Ci-C4-alkoxy. pyridyl and phenyQ, 
and pharmaceuticaliy acceptable salts thereof. 

18. Quinoline derivatives and quinazoline derivatives according to Claim 1 , characterized in that in formula (Q. W \s OH. 
X is O, both and R2 are methyl. Q is formula (V) [ in formula (V). j and k are each indeperxJentiy 0 orl. R5 is 
hydrogen, A is Ci-Cs-alkyI, cydopentyl, cydohexyl, cydoheptyl. allyl, Ci-C4-afkQxycart)onyl. phenyl, naphthyl or 
benzoyl, these alkyl groip, aryl group or heteroaryi group represented by A may have 1-5 substituents selected 
from the group consisting of OH, CO2H. fluoro. chloro, bromo. iodo, nitro, amino. di'<CrC4-alkyl)amino. ethylene- 
dioxy. acetoxy, methytthio. Ct-C4-alkDxycartx)nyl. trifluoromethyl. Ci-C4-alkyl. Ci'C4-alkoxy. pyridyl and phenyl, 
and B is O. S. NH. NCN. NRg or NORg (in whidi Re is methyl)] 

and pharmaceuticatly acceptable salts thereof. 

19. Compounds accortfing to daim 16. characterized in that in formula (I). W is CH. both R-i and R2 are methyl, and 
each R5 is hydrogen, and pharmaceuticaliy acceptable salts thereof. 

20. Compounds of fbnnula (0 according to Claim 1 selected from 6.7<(infYethoxy-4-(2-methoxyphenoxy)quinoline. 6.7- 
dimethoxy'4-(3-methoxyphenQxy)quinoline. 6.7'dimethGKy-4-(4-methoxyphenQxy)quinoline. 4-(3-fluorophenQxy)- 
6,7-dimethoxyquinoline. 4-(3-hydFoxyphenoxy)-6,7-dimethoxyquinoline. 4-(4-tyorTiophenoxy)-6.7-dinietfioxyquino- 
line, 4-(3,4-dimethoxyphenQxy)-6,7-cfimethQxyquinofine. 6.7-dirnethoxy-4-(1-naphthylaxy)quinoline, 6.7-dinriethoxy- 
4-(2-naphthyloxy)quinoline. 6,7-dimetfK>xy^-(5-methoxy-1-naphttiyfoxy)quinoline. 6.7-dimethoxy-4-(6-mettiQxy-2- 
naphthylQxy)quinoline. 6,7-<]imethQxy-4-(7-methQxy-2-naphthyloxy)quinoline. 6.7-dimethoxy-4-(5-quinolytoxy)quin- 
oline. 6,7-dimethoxy-4-(6-quinolylQxy)quinoline. 4-(4-indolyloxy)-6.7-dimethoxyquinoline, 4-(5-indolytaxy)-6.7- 
dimethoxyquinoline, 6.7-(fimethoxy-4-(3-methQxyphenylthb)quinoline and 6,7-dimethQxy-4-(4-methQxyphe- 
nytthio)quinoline. 

and ptiannaceutically acceptable salts thereof. 

21. Compounds of formula (I) according to Claim 1 selected from (4-n-butylphenyl){4-{(6.7-dimethQxy-4-qui- 
nolyl)Qxy]phenyl}metharK)ne, (4-t-txjtylphenyl){4-[(6.7-dimetha)(y-4-quindyOQxy]phenyl}methanone. (4-trifluor- 
omettiytphenyO{4-[(6.7-dimethQxy-4-quinolyl)oxy]phenyl}methanone. (4-t'butylphenyi){4-[(6,7-dimethoxy-4- 
quinazolinyl)oxy]phenyl}methanone, (4-t-txjtylphenyl){4-((6.7-dimethoxy-4-quinolyl)n)ethyqphenyl}methanone. N- 
{4-[(67Kjimethoxy-4<)uindyOQxy]phenyQ-cydohexanecarbQxamide, N-{4-[(6.7-dimethQxy-4K?uinolyl)oxy]phenyl)- 
(4-nitrophenyl)cart)oxaiTude, N-{44(6.7<lim6thGxy-4-quinolyOoxy]phenyl}-(N.N<firneth^ 

ide, N-{4-[(6,7Kjimethoxy-4-quinolyl)oxy]phenyQ-(4-aoetylphenyl)cartX2xa^^ N-{4-{(6.7-dimethQxy-4-qui- 
nolyl)oxy]phenyq-(4-n4)utylphenyl)cart)Gxamide. N-{4-[(6.7<dimethQxy-4-quindyl)oxy]phenyl}-(44xjtoxy- 
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phenyQcarboxamide, N44-[(6.7<fimethQxy-4<|uinolyqoxy]pheriyl)-(44>romophenyOcar^ N-{4-[(6.7- 
dimethQxy^-quinolyf)Qxy]phenyl}cydopontanecaftx2xa^ N-(4-n4xitylphenyl)-N-{4-[(6.7-dimethQxy-4-qui- 
nolyQQxylphenyqurea. N-(4-t-butylphenyl)-N'-{4'{(67Kjime1hoxy-4Kiuinolyl)ci)(y]^ N-(2-trifluoroniettiyl- 
pheivO-NW4-I(6,7Kfime1hoxy-4-quinolyOaxy]phenyl}ure^^ N-(3-trtfluoromethytphenyO-N'-{4-[(6J^methQxy-4- 
quinolyl)Qxylphenyl}urea, N-(4-trffluoromethylphenyl)-hf-{4-[(67<iimethoxy-4K)ui^^ N^(2- 
m6thoKyphenyl)-N'-{4-[(6J<iimethoxy-4<)uiTO^ N-(3-methQxyphenyl)-N'-{4-[(6,7<iim6thoxy-4- 
quinolyOaxyI(^enyl)urea, N-(4-methoxyphenyQ-N'-{4-[(6J<limethoxy-4HiuinolyOoxy]pheriyl}^ N-(2-fluorophe- 
nyl)-N*-{4-[(6J-dimethQxy-4-quinolyOoxy]phenyl)urea, N-(34luorophenyl)-N'-{44(67-dimethoxy-4-qul- 
nolyQQxy]phenyl}urea, N-(4-flu<xophenyl)-N'-{4^(6jKjimelhQxy-4-quinolyl)^ N-(4-ac€tylphenyl)-N'- 
{4-[(6.7-dimethoxy-4-quinolyl)axylphenyl)urea, N44-[(67<limelhoxy-4<?uinoryOaxyIphenyl}-N'-n-propylur N-n- 
butyl<N'-{4-[(67Ktimethoxy-4<)utrK>lyQQxy]ph ISK24luoropherTyq-N'-{4-[(6J-dimethoxy-4-quina- 
zoliny1)G9(y]phenyt}urea. N-(2-methoxyphenyO-N*444(6 J<limethoxy-4K?uinazotinyOQ^ N-(3-methQX- 
yphenyl)'hr-{4-[(6,7<limethQxy-4-qujnazolinyl)oxy]phenyi}urea, N-(4-methoxyphenyl)-N'-{4-[(6.7"dimethQxy-4- 
quinazolinyqoxy]phenyQur6a, N-n43utyl-N-{4-[(6jKlinrmthQxy-4-quinazoljr^ {4{(6.7-diniethoxy- 
4<{uinotyl)oxy]phenyl}[4-nx>rpholinophenyl]m6thanone, {4-[(6J<Jim6thQxy-4<]uinolyOaxy]phenyl}[4i>yrroti^ 
nophenyQmethanone. {44(6,7K]imethaxy-4<^inc>ly1)oxy]phenyl}[4-ptpeiidinoph^ N-(2.4-dlchlo- 
rophenyl)-N*^44(6J-dimethoxy-^uinolyf)oxy]phenyi}urea. N-(3,4-dichlorophenyO-N*-{4-[(6.7-dimethoxy-4- 
qulno(yi)Qxy]phenyqurea. N-<3.5-dichloropheriyO-N'-{4-[(67<iimethoxy-4<|uin^ N-{4-chloro-2- 
m6thy^enyO-N''{4-[(67-<£rnethoxy'4<iuinolyl)oxy]^ N-(3-amino-4-chlorophenyl)-N'-{4-[{6,7-dimeth- 
oxy-4-quinolyOoxy]phenyl}urea. ^H4-[(67KlimethGKy-4K)uinolyl)oxy]phenyl}-N'-(2i^yridylmet N-(3.4-dif- 
luorophenyO-N'^4^(67Klimethoxy-4<iuinofyOQxy]phe N-(2,4.5-trifluorophenyO-N'-{4-[(67Klimethcxxy-4- 
quoiolyl)Qxy]phenyl}urea. N-(3-chk>rophenyQ44'-{4-[(67-<iimethoxy-4^ and N-(4-hydroxy' 

pheriyQ4^-^4-[(6,7<limelhoxy-4-quinotyOa)cy^^ and pharmaceutically acceptable salts thereof. 

22. A pharmaceutical composition wtvch comprises at least one compound, as an effective component, selected from 
the group consisting of the compounds and pharmaceutically acceptat)le salts thereof according to any one of 
Claims 1 -21 having platelet-derived growth factor receptor autophosphorylation intiibitory activity. 

23. A pharmaceutical composition tor use in treating tunrK)rs, wfiich comprises at least one compouixJ. as an effective 
component, selected from the group consisting of the conr^xMnds and their pharmaceutically acceptable salts 
according to any one of Claims 1-21. 

24. A pharmaceutical composition for use in treating psoriasis, which comprises at least one compoimd. as an effectiv 
component, selected from the group consisting of the compounds and their pharmaceutically acceptable salts 
according to any one of Claims 1-21. 

25. A pfiarmaceutical composition for use in treating atfierosderosis, which comprises at least one compound, as an 
effective component, selected from the group consisting of the oompourKis and their pharmaceutically acceptat)le 
salts according to any one of Claims 1-21. 

26. A pharmaceutical composition for use in treating restenos^ after percutaneous coronary angioplasty or k^pass 
surgery, which comprises at least one compound, as an effective component, selected from the group consisting 
of the cornpounds and their phanraceutically aoceptBt)le salts according to any one of Claims 1-21. 

27. A pharmaceutical composition for use m treating glomendonephritis. wtuch comprises at least one compound, as 
an effective component, selected from the group consisting off the compounds and their pharmaceutically aocept- 
aSoUe salts according to any one of Claims 1-21 . 

28. A pharmaceutical composition for use in treating organofibrosis, which comprises at least one compound, as an 
effective component, selected from the group consisting of the compounds and their pharmaceutically acceptable 
saHs according to any one of Claims 1-21. 

29. A pharmaceutical composition for use in treating leukemia. wNch comprises at least one compound, as an effective 
corrponent. selected from the group consisting of the compounds and their pharmaceutically acceptable salts 
according to any one of Claims 1-21 . 

30. Apharmac utical composition for use in treating articular rheunatism. which conrprises at least one c^ 

an effective component selected from the ^oup consisting of the compounds and their pharmaceutically accept- 
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able salts according to any one of Claims 1 -21 . 

31. A pharmaceuticai composition for use in treating glomerulonephritis, which comprises at least one compound, as 
an effective component, selected from tfie group consisting of the compounds and their pharmaceutically accept- 
able salts according to Claim 5. 8 or 12. 

32. A pharmaceutical composition for use in treating tumors, which comprises at least one compound, as an effective 
component, selected from the group consisting of the compounds and their pharmaceutically acceptable salts 
according to any one of Claims?. 10. 11. 14. 15, 16. 17and19. 

33. A pharmaceutical composition for use in treating leukentia. which comprises at least one compound, as an effective 
component, selected from the group consisting of the compounds and their pharmaceutically acceptable salts 
according to any one of Claims 7. 10. 11. 14. 15. 16, 17and19. 

34. A pharmaceuticai composition for use in treating articular rheumatism, which comprises at least one compound, as 
an effective component, selected from the group consisting of the compounds and their pharmaceutically accept- 
able salts according to any one of Claims 7, 10. 1 1 . 14. 15. 16. 17 and 19. 

35. A method for treating neoplastic tumors, which comprises administering an effective amount of tfie conpounds 
according to any one of Claims 1 -21 to patients wfio need treatment for neoplastic tumors. 

36. A method for treating psoriasis, which comprises administering an effect!^ 
any one of Claims 1 -21 to patients who need treatment for psoriasis. 

37. A method for treating atherosclerosis, which comprises administering an effective amount of the compounds 
according to any one of Claims 1-21 to patients who need treatment for atherosclerosis. 

38. A method for treating restenosis after percutaneous coronary angioplasty or bypass surgery, which comprises 
adnvnistering an effective amount of the compounds according to any one of Claims 1-21 to patients wtio need 
treatment for restenosis after percutaneous coronary angioplasty or bypass surgery. 

39. A method for treating glomemlonephritis, which comprises administering an effective amount of the compounds 
according to any one of Claims 1-21 to patients who need treatment for glomerulonGphritis. 

40. A method for treating organof it>rosis. which comprises administering an effective amount of the compounds accord- 
ing to any one of Claims 1-21 to patients who need treatment fbr organofbrosls. 

41 . A method for treating leukemia, which comprises administering an effective amount of the compounds according 
toanyoneof Claims 1-21 to patients who need treatment for leukemia. 

42. A method for treating articular rheumatism, which comprises administering an effective amount of the compounds 
according to any one of Claims 1 -21 to patients who need treatment for articular rheumatism. 

43. A method for treating glomerulonephritis, which comprises administering an effective amount of the compourxte 
according to Claim 5. 8 or 12 to patients who need treatment for gfomerulonephritis. 

44. A method for treating tumors, which comprises administering an ^active amount of the compounds according to 
any one off Claims 7. 10. 11. 14. 15. 16. 17 and 19 to patients who need treatment for tuntors. 

45. A mettiod for treating leukemia which comprises administering an effective amount of the compounds according 
to any one of Claims 7. 10. 1 1 . 14. 15. 16, 17 and 19 to patients who need treatment Ibr leukemia. 

46. A method for treating articular rtieumatism. which comprises administering an effective amount of the compounds 
according to ariy one off Claims 7. 10. 11. 14. 15. 16. 17 and 19 to patients who need treatment for articular rheu- 
matism. 

47. Use of the conpounds according to any one of Qaims 1 to 21 for manufacturing pharmaceutical compositions. 
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48. Us oftheoonpoundsaccxHCfingto anyoneof Clatms7J0. 11, 1^ 
agents. 

49. Use of the compounds according to any one of Claims 7, 10. 1 1. 14, 15. 16. 17 and 19 for manufacturing therapeu- 
tic agents for articular rheimatism. 
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